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PREFACE TO THE SIXTH EDITION 



This little work has now reached a sixth editiou, 
for which it has been carefully revised and has 
received several additions. 

Professor Poore has revised his description of 
Laryngoscopy, and added to it one on Catheteriam 
of the Larynx. Professor John Tweedy has also 
enlarged his account of Ophthalmoscopy, and 
contributed a brief description of Eetinoscopy 
which is now coming into general use as a 
method of estimating the visual faculty of the 
eye. Mr. Bailey has revised the instructions for 
administering Anesthetics. Mr, Pollard, Surgical 
Eegistrar to University College Hospital, has re- 
written the section on Antiseptic Dressings. By 
the labours of these gentlemen, 1 am assured 
that the book is thoroughly trustworthy for those 
who seek information on these subjects. 

Other additions have been maie <A wi.-s'^^ 
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improvements in practical surgery, including 
directions for the employment of Cocaine, and 
for using the Endoscope ; while the descriptions of 
apparatus which have fallen into disuse have been 
withdrawn, and every effort has been made to 
render the former text correct. 

Several new drawings have been inserted in 
this Edition. 



66 Wdcfole Street, 
March 1887. 
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BANDAGING 

General Eiiles.^ — Ordioary bandages are strips of 
un bleached calico 6 or 8 yards long, having a 
breadth of | inch for the fingers and toes, 2 or 2J 
inches for the upper limb, 3 inches for the lower limb, 
and 6 inches for the body. These, when tightly 
rolled for use, are termed rollers. Besides these 
rollers for general use there are special bandages, such 
as rollers of muslin for using with plaster of Paiis, of 
Btocking-webhing when great softness is desired, of 
Welsh or domett flannel for irritable skins ; or of india- 
rubber where elastic tension is needed. 

The annexed figure on p. 2 depicts a small winder 
for rolling bandages, invented by the late Mr. Clover, 
and improved by Mr. Coseter. 

Before applying any kind of apparatus, the surgeon 
should see that the limb is carefully washed and 
dried. 



FosUion, of (he O^iemior. — He should place himself 
opposite his patient, and the limb should bo put into 
the position it will occupy when the bandage is com- 
pleted. 

How to hold a Roller. — Begin by placing the outer < 
surface of the roller next the skin, for so it unwinds 
more readily, and the iirst turns are more easily 




secured. The bandage should be carried from the 
inner side of the limb by the front to the outer side, 
for the muscles are thus more firmly and pleasantly 
confined than by turns passing in the opposite 
direction. 

Varieties of Turns. — In order to support the parta 
evenly, it is necessary to employ a combination of 
three difierent turns in carrying a bandage up a limb : 
the simple spiral, reverset and the fffjire of 8. 
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GENERAL RULES 



The simple spiral turn is used only whore the cir- 
cumference of the part increases slightly, aa at the 
wrist ; but when the limb enlarges too fast to allow 
the fresh turn to overlap the previous one regularly, 
the turn must be interrupted) and the bandage brought 
back again by reverse, or by figure of 8. 

To reverse the bandage, the thumb of the unoccu- 
pied hand fixes the lower border of the bandage at the 
highest point of the turn while the roller is turned 

I over in the other hand, and then passed downwards 

I to overlap the previous turn evenly. At the moment 

of reversing {see Fig. 2) the bandage should be held 
quite slac]e, and not unrolled more than is necessary to 
make the reverse. Ail the reverses must be carried 
one above the other along the outer side of the hmb, 
and only employed where really wanted. 

Fiffures of 8 are made, as their name implies, by 
passing the roller alternately upwards and downwards 
as it enwraps the limb (see Fig. 3). They a: 
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is too great and irregular for 
raversea to lie evenly; 
for instance, over the 
ankle and elbow joint. 



Bandages for the 
Head.-— A roller is com- 
monly applied in three 
differentwaya tothehead, 
1st. For keeping simple 
dressings in place. 
Appa/rahis. — 1. A roller 2 inches wide, and of the 

usual length. 2. Some pins. 
A turn ia first carried 

horizontally round the 

head above the brows and 

below the occipital pro- 
tuberance, and fastened 

by a pin ; this being done, 

the roller is carried across 

the dressing, and getting 

into the line of the first 

turn, ia passed round the 

head again, then across 

the dressing and round 

the head by oblique and 

horizontal turns alter- """ ""' "' """'*'" """'■ 

nately, the latter to fix the former (see Fig. 4). In 

the figure the oblique turns ha,ve been doubled, and 

would fix dressings on each side of the head. 
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KNOTTED BANDAGE 



The shawl cap and four-tail bandage are also used 
]gs in place (see p. 7). 

Knotted BandagB. — This is used when pressure 
on the superficial temporal artery is required. 

Apparatus. — 1. A bandage 8 yards long, 2 inches 
wide, rolled into two heads. 2. Some lint. 3. A 
piece of a wine cork ^ inch thick. 4. N'eedle, thread, 
and pins. 

The cork is folded in a double thickness of lint j 
over this are placed six or eight more folds of lint of 
gradually increasing size, and the whole are kept in 
shape by a stitch passed through them and through 
the cork When the comers are trimmed away this 
forms a gradvaied compress, 
and is laid on the wound 
with the small end down- 
wards. 

One end of the roller 
ia taken in each hand, 
and the middle laid over 
the compress on the in- 
jured temple, say the 
right ; the ends are next 
carried round the head, 
one just above the eye- 
brows, and the other 
backwards below the occipital protuberance, till they 
meet at tho left temple, where they are passed from 
one hand to the other to be brought to the wounded 
temple. Here they are again crossed, but tightly, 
one end being carried under the chin and by the left 
Bide to tie vertex, there meeting the o^bt atii., -W^iJa. 
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has passed over the head in the opposite direction^ 
(see Fig. 5), Here the hands again change ends, and 1 
the bandaging is continued till each end reaches the ; 
right temple. There they are again crossed or 
" knotted," but this time they are passed horizontally 
round the head. Having done this the ends are 
pinned and cut ofT, or if necessary the knots are 
repeated before fastening ; but the first pair, if tightly 
drawn, suffice as well as several. 

To ensure firm pressure, care should be taken that 
each "knot" overlies its predecessor. 

The Capelline Bandage is rarely required, but 

is used when the restlessness of the patient renders 

it difficult to keep dressings or ice-bags in their place. 

It is also the bandage employed to keep the dress- 

a the stump of a limb. 

Apparatus. — 1. A band- , 
age 2 inches wide and 12 
yards long, rolled into two 
heads. 2. Some pins. 

The middle of the roller 
is laid against the fore- 
head just above the brows, 
and the ends passed be- 
hind the occiput, where 
they are crossed. After 
this, one end continues to 
encircle the head hori- 
zontally, lastemng down 
at the forehead and occiput alternately the other 
end of the roller as it goes forwards and back- 
wards. The second head of the bandage, starting 
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SHAWL CAP 7 

from the occiput, is lirought over the top along the 
middle to the bridge of the nose, and passes under 
the encircling turn, which fixes it. It is then earned 
back to the occiput, on the right of the mesial band ; 
when again fixed behind by the encircling turn, it is 
brought forward on the left side of the mesial band 
and fixed in front. This arrangement is repeated 
until the head is covered in a closely fitting cap (see 
Fig. 6). 

In beginning this bandage, it is necessary to keep 
the first circle low down, close to tlie brows in front, 
and below the occipital protuberance behind, or the 
cap will not fit firmly over the skull. 

A Shawl Cap is readily improvised with a silk 
or cambric handlterchief folded diagonally into a 
triangle ; the hase of the 
triangle is then carried 
over the brow, the apex 
let fall behind the occiput, 
where the ends cross, and 
catching in the &pex, 
come round to the front ^hiu»' /- 

to be tied on the fore- ^^ ^ 

head. 

The shawl cap is readily 
applied to retain dressings 
on a stump. 

The Four-tail Band- ^, , „ ,„ 

FIB. T.-ahan^l Cap. 

age. — Instead of applying 

the handkerchief in the manner just described, it may 
be split from each end to ivithin 6 inches of the 
middle, and so converted into » broad four-tail 
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bandage ; the middle is kid on the top of the head, 
the hinder ends tied under the chin, and the forward 
ones behind the nope of the neck. Or a piece of 
calico, 1^ yard long and 4 inches wide, is split from 
each end 3 inches short of the centre— one pair of 
tails being rather wider than the other. If used on 
the face, the middle is put against tJie point of the 
chin, the two narrow tails are. carried backwards to 
the nape, crossed, and pinned together on the fore- 
head above the brows. The two broader tails are 
carried upwards in front of the ears, where they turn 
round the two narrow tails, to be either tied or 
pinned at the vertex. Four-tail bandages are used 
elsewhere, as in the axilla, to keep poultices in place, 
etc. 

To apply loe-Bladders to the Head, — This ia 
done by folding a thin napkin over the bladder, 
which is then laid against the head or part to be kept 
cool, and the ends of the napkin are pinned tightly 
down to the pillow at each side. Fastened in this 
way the bag cannot slipj and its weight ia at the same 
time prevented from pressing on the head. 

An india-rubber skull-cap, attached by a band 
under the chin, through which ice-cold water cir- 
culates, is used for this purpose. Again, soft metal 
gaa-pipe tubes, called Loiter's tubes, are rolled into 
concentric rings or spiral coils, and bent to fit the 
head or other part to be cooled. These coils are 
fastened on with straps, and cold water is allowed to 
flow continuously through them. If the application 
of heat rather than its abstraction be desired, warm 
water can be equally well directed through the coil. 
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BANDAGE FOE THE BBEA8T 



To oompreBs the Jugular Vein after bleed- 
ing. — After veiiieaection of the external jugular *'ein 
it is requisite to keep a compreBs of lint on the 
wound. This is done by fastening a |-inch wide 
bandage on the neck with two eimple turns; it is 
then carried in a figure of 8 round the neck, acrosa 
the compress and under the arm-pit of the opposite 
side, and round the neck again. If the figure of 8 is 
passed pretty firmly, sufficient pressure is made to 
check bleeding without interfering with the circjla- 
tion through the vessels. The turns round the neck 
of course must not be tight. 

THE TRUNK 

To bandage the Breast. 

Apparatiis. — I. A roller 3 inches wide and 8 yards 
long. 2. Pins, 

The roller is first carried once round the waist 
below the breast, begin- 
ning infront and passing 
towards the scrniid side. 
When the bandage is 
fixed, the roller ascends 
over the lower part of 
the diseased breast to 
the opposite shoulder, 
and comes back by the 
ann-pit to the horizontal 
turn, where it passes round the chest to fix the 
obhque turn. The bandage is continued by repeating 
the oblique tuma over the breast and shouldav, wiA 
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^^^V the horizontal turns Toirad the body until the breast 
^^^H is fully compressed. Each turn over the breast is 
^^^f carried higher than the preceding one, and each turn 
P round the body overlaps the oblique one to keep it in 

I place (see Fig. 8). 

■ To bandage both Breasts, —This is readily dona 

^^^L by first bandaging one breast in the manner described : 
^^^H then, having carried the roller over the shoulder of 
^^^H the side already bandaged, bring it across the sternum 
^^^H &nd under the second breast to the horizontal turns, 
^^^1 trhich it follows alternately with oblique ones, as waa 
^^^B done in bandaging the first breast. The only differ- 
^^^^P ence is, that in compressing the first breast the 
^^^B bandage was passed obliquely upwards, for the 
^^^^^ second it is carried obliquely 

^^^^K . downwards over the breast. 

^^^^H I I Spica Bandage at the 

^^H^ \ / Oroin. 

r / * \ Apparatus. — 1. A roller 2^ 

or 3 inches wide. 2. Soma 

Lay the end on the groin 

to be bandaged, passing the 

roller between the top of the 

thigh-bone (great trochanter) 

and the crest of the hip ; carry 

the roller behind the pelvis to 

the other side of the body, 

there passing also between the crest of the hip and 

trochanter, Next take the roller downwards in 

front of the puhea and the injured groin, outwards 

and round the thigh below the trochanter to the fold 
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of the buttock, and bring it up between the thighs to 
the groin, where the figure of 8 is completed. More 
similar turns are to be passed in the same way round 
the body and below the buttock (see Fig. 9). At the 
groin each turn should overlap, hut lie a little above 
the preceding turn. A pin, when the necessary 
number of turns is completed, fastens down the end. 

Body Bandage for tapping the Belly in 
Ascites, — This bandage is made of two thickneases 
of stout flannel, 18 inches wide in the middle, where 
it forms a continuous sheet for 18 inches, but beyond 
that it is split into three tails, 6 inches wide and 3 feet 
long. In the middle line, 4 inches below the centre, 
is a round hole 2 inches across, through which the 
surgeon reaches the skin to insert the trocar. The 
trocar generally employed has a diameter of nearly ^ 
an inch, and on its cannula a tap is fitted in order 
that, as the trocar is withdrawn after puncture to 
make way for the flow of fluid, the escape of fluid 
may be prevented until a length of india-rubber 
tubing is attached to the trocar to conduct it into a 
bucket placed near. 

When in use, the middle of the bandage is placed 
in front with the hole in the mesial line of the body, 
and midway between the umbilicus and pubcs ; the 
ends of the right side are passed behind the back to 
the left, interlacing with those from the left side. 
When all is ready, an assistant standing on each side 
of the bed pulls steadily on the ends to keep up 
continuous pressure on the abdominal viscera as the 
fluid escapes. After the fluid is evacuated the ends 
&E6 wound firmly round the body in front, while the 
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^^^H puncture in the wall of the belly is closed by a, fold 
^^^H of lint attached with & strip of plaster, or to prevent 
^^^H the troublesome oozing of fluid which sometitneB 
^^^1 follows the operation, a hare-lip pin may be in- 
^^^H Bertod, and the edges thus retained in apposition hy 
^^^M a. twisted silk suture. 

^^^1 The T Bandage is used to apply dressings, com- 

^^^1 presses, etc., to the anus or perioieuni, The bandage 
^^^r should bo prepared beforehand by sewing to the 
P centre of a strip of calico 3 inches wide and IJ yard 

' long a similar strip a yard long, in the shape of the 

letter T. When applied, the longer atrip is carried 
round the hips with the attached piece at the sacrum, 
and made fast in front. The attached piece is then 
brought tightly forward and fastened also in front. 
If used to support the anus, the free end may be split 
and fastened to the girdle at each groin. If wanted 
for the perinffium or testes, it is better not split but 
fastened at the middle line. 

The Strait Jacket is made of jean or stout 
canvas. It is cut long enough to fall below the 
waist, around which a strong tape is run to be drawn 
tight and tied after the jacket is put on. The sleeves 
are several inches longer than the arms, and their 
ends can be drawn close by long tapes which run in 
the gathers. A tape confines the garment round the 
neck, and it is fastened behind by tapes attached 
down the sides. When the jacket is to be put on a 
patient, it is first turned inside out^ then one of the 
nurses or assistants thrusts his own arms through the 
sleeves, and facing the patient, invites him to shake 
hands. Having thus obtained possession of the 
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f patient's hands, he holds them fast while a second 
assistant, standing behind the patient, pulls the jacket 
off the first assistant on to the patient, whose hands 
are thus drawn through the sleeves before he perceives 
the object of the manceuvre. The jacket is next tied 
round the neck and behind, the tapes of the sleeves 

P are carried round the body, drawn tight till the anna 

i 




Fig. 10.— Manacles foi 



of delirious patienln 



are folded across the chest, and fastened to the bed on 
ea^h side, or tied round the body. 

Manades/oT Ddiritms Patients. — Instead of the strait 
jacket a double leathern muff is sometimes used to 
restrain unruly patients. It irritates them less, and 
ia far more easily applied (see Fig. 10). 

In wearing it the arms are crossed in front, and a 
strap is drawn tight round both wrists. Each hand ia 
thrast into a stout leathern glove, or muff, connected 
with thewrist^strap, and capable of being tightened over 
the fingers by & strap and buckle across the glove. 
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To suspend the TeBticles — SuapenaorieB are 
made epecially for thia purpose, but a very efficient 
one can be improvised with a. puggeree or mnaiin 
neckerchiei 

Take a muslin scarf or puggeree 3 yards long, wind 
it once round the hips, carry the end once round the 
bandage in the middle behind, then bring the scarf 
forwards between the thighs, raising up the testicles 
as it comes forward, and attach the end in front to the 
band round the hips. 

When the patient is recumbent, the testes may be 
supported by a strip of diachylon plaster 2 feet long 
and i inches wide, passed across from hip to hip under- 
neath the scrotum and testes, which then lie supported 
on a shelf. 

Another way of raising the testes is to place a soft 
pin-eufihion between the thighs, and allow the swollen 
gland to rest on the cushion, 

UPPER LIMB ^ 

In bandaging the upper limb, the elbow should be 
bent and the thumb turned upwards. 

Bandage for the Finger and Thumb. 

Apparatus. — A |-inch wide roller. 

The fingers are bandaged to prevent osdemawheQ 
splints are tightly attached to the fore or upper arm. — 
A roller |-inch wide Is passed once round the wrist and ^M 
, then carried over the back of the hand to the llHiiflH 
finger; then wound in spirals round it to t' 
returned up the finger. The bandage is 
a figure of 8 round the wrist and the j 
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and returned to the wiist. The roller is then brought 
acroBS the back of the hand to the next finger, to which 
it is applied in the same manner. The process is 
repeated until ail four fingers are covered. To prevent 
the bandages from chafing the tender ekin, a shred of 
cotton wool should be placed between each finger 
before the figure of 8 is carried round it. 

The thv/mb is bandaged rather differently ; the roller 
is conmienced in the same way 
round the wrist, but the first 
turn is carried at once beyond 
the last joint, turned once or 
twice round the last phalanx, 
and continued by reverses to the 
first knuckle joint ; the ball of 
the thumb is then covered by 
figures of 8 round the thumb and 
wrist. This bandage is called 
the spica /or the thumb, and is 
sometimes employed to compress 
bleeding wounds of the ball of 
the thumb, when it is applied 
without previously covering the j 

Fig. 11. 

The Hand and Ann. 

ApparatuB. — 1. A roller 2^ inches wide for an adult, 
but narrower for a child. 2. Some cotton wool. 

A little cotton wool should be placed in the palm 
before applying the roller. The bandage commences 
with two spirals round the wrist, passing at the back 
of the wrist from the radius to the ulna. The roller 
is then carried across the back of the hand from the 
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radial border to the root of the little finger (see Fig. 1 2), 

and then acrosa the palm, reaching the back of the 
hand between the thumb and 
forefinger. 

When the hand is covered 
by these figures of 8 the bandage 
is passed up the forearm, by 
reverses placed at the back of 
the forearm over the musclea 
til] the elbow is nearly reached. 
Before going farther the joint 
is bent to the dogreo that will 
be required by the splint, and 
the patient told to grasp some 
part of his dress, or the sleeve 

of the other arm, that he may not unconaoioualy 

extend tlie elbow again while the bandagi 

rolled round it, and a 

strip of cotton wool ia 

wound round the elbow. 
The dhow ia covered 

by first can'ying the 

roller round the joint, bo 

that the point of the 

olecranon rests on the 

centre of the turn (see 

dotted Unas, Pig. 13). 

The bandage is then " 

continued in figures of 

8, passing above and below the firat turn until the I 

elbow ia covered in and the bandage of the foreaim I 

3 completed. 
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s covered by spirals and reveraes till the 
arm- pit ia reached. 

Before bandt^ing tlie shoulder the ann-pit is pro- 
tected by cotton wool or a double fold of soft blanket; 
the roller is then canied 
in front of and over the 
shoulder, across the back to 
the opposite axilla, where 
aJao some wool should be 
placed, then across the chest 
to the top of the shoulder 
again, and under the arm-pit 
to the front (see FJg. H). Fig- ".-spi™ amdiwe tor 

\ & V the Shoulder. 

Tneae figures of 8 are re- 
peated as often aa necessary to complete the covering. 
The bandage is applied in this method for dreHsings ; 
but when pressure is needed the first turn may be 
carried at once to the root of the neck, and each 
succeeding turn made to overlap below the last, until 
the point of the shoulder is gained- This bandage is 
called tka spica far ike shoulder. 

Wound of the Palmar Arch.— Bleeding from 
this wound can usually be stopped at the bleeding 
point; and if this be impracticable the brachial artery 
most he detigated. 

Some surgeons stiil employ compression of the bleed- 
ing wound, and for tlus method the following appara- 
tus is necessary ; — 1, Petit's tourniquet. 2. Straight 
wooden splint. 3. Rollers 2 inches wide, and ^-inch 
wide for fingers. 4. Pad and cotton wool. 5. Lint. 
6. A slip of a wine cork. 7. Scissors and needle and 
fjirflad. 
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Step 1 , Apply the tourniquet to the brachial artery, 
to control the hEemorrhage while the apparatus is being 
adjusted (see p. 194). 

Step. 2. Make a graduated compress by folding a 
sixpence or disk of a cork in two or three thicknesses 
of lint, trim the lint into circular disks and prepare a 
dozen disks of increasing size ; lay these one on each 
other to form a round cone about 1 inch high with 
the piece of cork at the apex, and fasten thorn together 
by a stitch. 

Step 3. Clean and dry the limb, and dust the wound 
with iodoform or iodol. 

Step 4. Bandage the fingers and thumb, and prepare 
the splint, which should be straight, as broad as the 
forearm, and long enough to reach from 1 inch below 
the elbow to the tips of the fingers ; it ehould be veil 
padded. 

Step 5. Envelop the wrist with a little wool ; next 
lay the graduated compress on the wound, the small 
end downwards, and maintain it firmly in position with 
the left thumb, wlule the splint is applied to the back of 
the hand and forearm. The splint is then fixed by a 
roller carried in figures of 8 round the hand and wrist 
across the compress untU that is tightly pressed into 
the wound, when the roller is continued along the fore- 
arm. A fold of wool is laid in front of the elbow, the 
tourniquet removed, and the roller is carried to the 
arm-pit while the forearm is raised, flexed across the 
and fastened to the side. 

This apparatus is worn without being disturbed for 
twelve hours; but at the end of this time the bandage 
Bhouldbe removedandreadjustedless firmly than before. 
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If this compress is applied with sufficient tightness 
to prevent hlaeding, there is great danger of sloughing 
of the compressed parts, and recurrence of bleeding 
when the separation of the alough opens the artery 
again. Hence it ia far better to clean the wound 
thoroughly ; enlarging it by vertical incision through 
the fascia if needful, and to tie the bleeding vessel 
above and below the wound. If the actual bleeding 
point cannot be sufficiently isolated to be hgatured, a 
forcipresaure forceps can be used to seize and hold it 
until risk of bleeding has passed away. 

VenEBseotion.— Bleeding and bandage at the bend 
of the elbow. Apparatus.— \. Lancet. 2. Tape. 3. 
Pledget of lint. 4. Dish. 5. Sta£ 

In opening a vein at the bend of the elbow, the 
median basilic ia generally selected, simply because 
it is usually the largest, but any branch that ia super- 
ficial, and well filled with blood, may be opened. 

The patient should sit or stand, in which positions, 
faintness, one of the objects of bleeding, is attained 
by the abstraction of a less amount of blood than in 
the horizontal posture. 

The surgeon places a graduated bleeding dish on a 
chair or stool within his reach, and a pledget of lint 
in his waistcoat pocket j he next gives the patient a 
heavy book or staff to grasp in his hand. The arm 
being bare to the shoulder, a tape, |^ inch broad and 
1^ yard long, is tied round the aim tight enough to 
impede the venous, but not the arterial flow. 

The surgeon, standing opposite hia patient and 
grasping the arm to be bled with his left hand, so 
that his thumb controls and steadies the sitoU^n ^^u 



I 

J 



r 



20 



BANDAGIHG 



below the proposed incision, takes his lancet between 
the right forefinger ajid thumb ; then going through 
akin and vein at one stroke, carries the lancet up- 
TTOPda for about J inch along the vein. The puncture 
of the lancet ahould be quite vertical, and the extrac- 
tion alBO be made vertically, that the sUt in the vein 
may correspond to the slit in the skin. 

This being done, the operator lays aside his lancet, 
and takes up the dish, holding it so that the blood 
will Sow into it : when the dish is placed, he lifts his 
left thumb from the vein cautiously or the sudden 
spirt; of blood wiU fall outside the dish and be lost 
When the desired amount is drawn, the operator 
compresses the vein again with the left thumb, and 
setting down the 
dish, puts the pledget 
of lint over the 
wound. He keeps 
the pledget in place 
with his left thumb, 
while he releases the 
tape round the arm 
and places its middle 
obliquely across the 
pledget. His left 
thumb presses the 
pledget on the 
wound, while the 
right hand takes the end of the tape which is 
farthest from his left, and passes it under the fore- 
arm below the elbow to his left fingers, which grasp 
it tightly. He then takes the other end with hia 
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;ht hand (see Kg. 15), and bringing it round the 
arm above the elbow, carries it across the pledget ; 
as he does this, he replaces his left thumb on the 
compress with his right forefinger, which he keeps 
there while he brings up the end of the tape he has 
already in his left fingers, and throwing it over the 
arm above his right forefinger, lets it go ; then passing 
hia left hand bdow the right forefinger, he catches 
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the same end of the tape again and draws it back. 
The two ends thus locked in a loop over the com- 
press are secured by tying them in a bow outside 
the elbow, and the operation is finished (see Fig. 16). 



THE LOWER EXTREMITY 



For adults the moat useful width for the rollers is 
3 inches, and the length the ordinary one of 8 yards. 

The Foot is usually bandaged without covering 
the heel, and the bandage is begun as follows ; — 

The roller being held in the right hand for the 
right foot, or in the left hand for the left foot, the 
unoccupied hand takes the end, and lays it across 
the inside of the ankle. The roller is then brought 
lorwaida to the root of the little toe, whets \t ^waea 
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under the sole to the inner side of the foot just 
behind the great toe. B7 carrying the roller across 
the foot again to the outer side and behind the anide, 
the loose end is made fast. When two such turns 
have been carried round the foot, the bandaging is 
continued by figures of 8 round the foot and ankie 
until the fore part of the foot is covered, when it 
proceeds up the leg by spiral turns round the small 
of the leg, and by revei'sea round the calf. The 
reverses lie at equal distance up the outside of the 
leg, on the muscles, not over the shin, that the skin 
be not pressed between the crease of the bandage 
and the bone. When the calf is passed, the roller 
is carried by figures of 8 above and below the knee, 
until that joint is covered in, than continued by 
reverses up the thigh to the groin, where the bandage 
teiininates by a spica round the body (see p. 10). 
This is the ordinary 
bandage for the lower 
limb. There are 
some varieties for 
particular parts; 
these are :— 

To cover the 
Heel — Holding the 
roller as for the foot, 
carry the end behind 
the heel outwards to 
the front of the ankle, 
and bring the roller 
by the inside over the front of the ankle-joint, to com- 
plete the turn. In doing this, the point of the heel must 
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catch the middle of the band. If the foot is a long 
one, the roller should be 3 inches broad ; but a 
narrower bandage is more easily fitted on to a small 
foot After the first turn, the roller is carried in 
figures of 8 round the foot and ankle, passing alter- 
nately, as in Fig. 17, above and below the first turn 
until the joint is covered. 

To bandage a Toe. — ^Take two tarns round the 
foot^ with a bandage 1 inch wide, then pass it 
round the toe to be raised, and back again round 
the foot This figure of 8 lifts a toe above the rest 
if taken from the dorsal, and depresses it if taken 
from the plantar surface. 

Tbe Knee ia bandaged by beginning with a 
simple turn roimd the leg above the calf, then 
carrying the roller across the patella to the thigh 
above the knee, whcro a circular turn is taken round 
the thigh before descending over the patella to the 
leg below the knee; this process is repeated until 
the knee is covered. 

To bandage a Stump. — The flaps are first 
supported by two or more strips of plaster, 1 inch 
wide and 10 or 12 inches long, carried from the 
under surface of the limb over the faee of the stump, 
and a slip of wet lint and oiled silk is applied to the 
wound. The muscles and soft parts are next con- 
fined by a bandage. This is first fixed by simple 
turns below the nearest joint, and brought down- 
wards in figures of 8 round the limb till the end of 
the stump is reached, which ia next covered in by 
oblique and circular turns carried alternately over 
the face of the stump and round the limb, aa ia 
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shown in Elg. 4 for bandaging the head. If a doiibIe<fl 
headed roller be used, it is applied in the manner | 
directed for the capelline bandage on p. 6. 

Extending a Stump.— When the soft parts fall 
away from the bone, they may be drawn down by at- 
taching a weight by cord and pulley, as described 
for extending the hip-joint (see p. 89). The stump 
should be lightly bandaged and the cord be con- 
nected with each flap by an extension stirrnp (see 
p. 90). The weight is at first one or two pounds, 
and should be increased from time to time as 
reqiured. 

Many-tail, or Eighteen-tail Bandage, or band- 
age of SadUtus. — A roller is cut into short lengths 
long enough to encircle the limb and to allow the ends 
to overlap 3 inches ; they are applied separately, so 
that each successive strip covers half of its prede- 
cessor. Sometimes the tails are attached to each 
other before they are used. ^Vhen this is done, 
they are so laid out on a table that the second 
overlaps one-half of the width of the first, while the 
third overlaps the second to the same extent, and so 
on. A vertical strip is next laid across their middle, 
and fastened to each tail by a stitch ; but this 
arrangement is not a necessary part of the bandage, 
and it prevents single taOa from being ramoved. 
This bandage is used in compound fractures and 
other wounds, as the soiled stiipa can be replaced 
without raising the limb to pass the roller under it, 

Silastic Socke and Stockings are made to sup- 
port varicose veins of the legs. They are woven of 
silk or cotton webbing with india-rubber threads. 
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The cotton ones are lower in price and often even 
the more comfortable to wear. The stockings should 
fit carefully, especially at the small of the leg, where 
they generally are too slack, while they may clip too 
tightly at the upper end below the knee. 
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STEAPPINQ 

Strappino is a method of Bnpporting weak ' 
Bvollen joints and other parts. Sheets of calicp,J 
hoUanil, wash-leather, or white buckskin, spread witlil 
load or soap plaetor, are used for this purpose. The I 
American india-rubber and isinglass plasters are for 1 
certain purposes valuable improvements. 

Before a sheet of plaster is used it should be 
rubbed with a dry cloth, to remove adherent dust^ 
etc. It ia then cut into atripa varying in width J 
between J inch and 4 inches, according to the e 
nosa of the surface to be covered : narrow strips fib 1 
best over joints and irregular aurfacoa. When applied I 
to a limb, the strips should be about one-third longer 1 
than its circumference. Each strip or strap is firati 
warmed by holding it to a fire, or by applying itaJ 
vnplastered eide to a can of boiling water; when ho^J 
the strip is drawn tightly and evenly over the part I 
If the surface to be sti-apped be irregidar, it ia bei 
dip each strip of plaster into hot water before a[ 
iiig it ; being thus rendered quite supple, the a 
fita the limb more closely. When the limb is thickly! 
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beset with hairs, it is a good plan to shave the part 
where the plaster will lie before putting on the 
straps. 

Strapping the Breast. — Strapping is put on the 
breast in the same way as the bandage (p. 9). 
The atrapB should be not more than 3J inches wide, 
and long enough to pass forward under the axilla and 
breast from the lower angle of the scapula on the side 
of the injured breast, and mount across the chest to 
the shoulder as far as the spine of the other scapula. 
The strips are warmed and laid on alternately over 
the breast and across the chest, imtil the former is 
fairly supported. 

Strapping has this advantage over a bandage — its 
circular strips do not pass completely round the chest 
and thereby hamper the breathing as the roller does. 

To Strap a Teeticle. 

Apparatus.— I. Strips of soap plaster spread on 
calico, or better, on wash- 
leather, fr inch wide and 12 
inches long. 2, A can of 
boiling water. 3. Razor and 
soap. 

First shave the scrotum ; 
then tighten the skin over the 
testis with the left thumb and 
forefinger passed above it 
Take a atrip of plaster 6 ^.^ ^ 
inches long and \ inch wide, 
and encircle the cord tightly with it; next pass 
another strap of the same width, 9 or 10 inches 
long, from the back of this ring, over the t 
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to the front, drawing it tight also (see Fig. ll 
The strapping is continued by applying fresh atraj 
which overlap each other until the whole testia is; 
covered in. Lastly, take a strip 15 or 20 inches 
long, and, beginning at the ring above, wind it round 
and round the testicle until all the vertical strips are 
confined in place by this spiral one. 

The strapping should be reapplied the second 
third day, as the testicle by that time will hai 
shrunk within its case. 

Strapping Ulcers and Joints.- — Cut strips of 
plaster one-third longer than the circumference of the 
part to be strapped ; if that is irregular, as 
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or wrist, they must be narrow : commonly the width 
varies between | inch and 1 J- inch. The strips are 
warmed, the middle passed behind the limb, the ends _ 
crossed in front {see Fig, 19), and drawn tight, bid 
'ufficient obliquity for the margins of the s' 
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r to lie evenly. The strapping is begun as low do^vn 
the limb as requisite, and continued upwards by 

, laying on more strips, each overlapping about two- 
thirds of the preceding strap. When the process is 
finished, the ends should meet along the same line, 

' and all the uppermost ones be on the same side. 

The anUe is strapped differently {see Fig. 20). 
Strips are prepared about 1 inch wide ; one is carried 
behind the heel and its ends brought forward till they 
meet on the dorsum of the foot ; a second, eucircliug 
the foot at the toes, secures the first ; a third is again 

I carried behind the heel above the first, and is fixed 
by a fourth round the foot. This is continued until 

j the foot and ankle are firmly supported. 

To strap the Ankle with on© piece o£ 
plaster. — The following measurements are re- 
quired : — 1. The first begins at the back of the leg 
just above the malleoli, and passes behind the heel 
along the middle of the 
sole as far as the heads 
of the metatarsal bones. 
2. The second is carried 

i round the ankle-joint at 

, the point of the heel. 
Next, cut a piece of 
diachylon plaster, spread 
on stout linen or buck- 
skin leather of the re- 
quired dimensions 

(uHually about 10 inches by 13 inches in the adult male), 
and cut from the shorter sides a slit running diagonally 
from a point 2 inches from the base to the ^vcA 




where the heel will rest (see Fig. 21). The foot if 
put on the plaster, and the two upper flaps are 
brought forward round 
the ankle, care being 
taken to wrap well 
round the joint, making 
the plaster fit smoothly^ 
over the uneven 
iace ; the lower flaj 
afterwards brought up 
on each side t« the 
dorsum from the sole, 
and complete tha> 
coveiing aa shown in. 
Fig. 32. 




Strapping a Joint ■with Mercurial Ointment 
[Seolfs Bandage) 

Apparaius. — 1. Mercurial ointment 2. Diachylo 
plaster. 3. Lhat. 4. Spirit of camphor. 5. Cotton 
wool 6. Freshly scalded starch, or solution of gum. 
7. Binder's millboard. 8. Boilers 2 or 3 inches 
wide. 

Spread the ointment on a piece of lint large enough 
to envelop tlie joint, and to extend 4 or 6 inches 
above and below it ; then wash the joint with warm 
water and soap, and dry it carefully ; next sponge it 
well with the spirit of camphor for five minutes. 
Tear the lint into strips and wrap them round the 
joint ; then strap the part firmly from below upwards 
over the lint with strips of diachylon plaster, each 
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overlapping the preceding one. Lastly, envelop the 
joint in a thin layer of cotton wool, and roU a bandage 
soaked in starch over all. If the patient wears no 
other kind of splint the bandage may be strengthened 
by laying a piece of miUboard, well softened in boiling 
water, along each side of the joint before the starch 
bandage is applied. As tl^e enlargement of the joint 
shrinks, this application must be renewed; usually 
every fortnight is often enougL 



CHAPTER m 



FRACTURES 



IfrnoLiiro of the Lower Jaw. — The External 
HpILiit and Bundage. — A method rpg niring the 

liiwiif Jhw III \m NU|i|irirtuil against the upper one wfaflv' 
tlid liJ'i>hi<Ji Imriu ktiitit. 

Ajifmriilm. — 1. One and a half yard of bandage 
4 InutilM wiilo. 2. A piece of gutta-percha, sole- 
Isitlior, lihi'lur's millboard, or poroplastic felt. 
IFsiiMiI/n nllk III' wire. 4. Boiling hot and cold 
WuMiI'l {>. A [iiuich. 6. A pad or fold of blanket. 

1'iiii(;h)ii of a male ailtilt eliould be cleanly shaved. 

Htiip I, Tho fracture k first reduced. While the 
airparatiw U boiiifi fittod, the recurrence of the dis- 
plaunniunt in prnvented by the hands of an assistant, 
or by lacing tho t«oth together with stout silk or 
wire, U iH well alio to wet the patient's chin with a 
flpongo and cold water, to prevent the gnttarpercha 
from Btiuking to tho skin while it is soft. 

Step 2. A piece of gutta-percha ia prepared, 2^. 
inches wide and long enough to reach from one angle 
of the jaw to the other when passing in front of the 
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f chin. This is softened thoroughly by immersion in 
' boUinff-hot water, and when quite pliable should be 
quickly removed from the hot and plunged for a 
moment into cold water ; the operator's hands should 
also be wetted. While softening the sheet care must 
be taken not to stretch it. If a towel be previously 
laid in the hot basin, the gutta-percha'can be hfted 
out without stretching, and laid on a table, while the 
surface is sponged with cold water to prevent its 
sticking to the skin; it is then sht from each end 
into taOs 1 inch and IJ inch wide, leaving 2 inches 
unslit at the centre. So prepared, the splint ia 
applied to the jaw with the middle pressing against 
the chin, the narrower ends being carried horizontally 
backwards to the angles of the jaw ; the broader part 
is next bent up beneath the cfain, its ends overlapping 
the horizontal ones. ^V^lile the splint is still soft the 
surgeon presses it firmly upwards, that the gutta- 
percha may mould itself accurately to the cbin. 
When set, the splint is removed, trimmed, cut away 
a little opposite the throat, and punched with holes 
here and there for the escape of perspiration. A 
covering of wash-leather may be added, if desired. 
When the splint is finished, it is replaced on the chin. 
If sole leather or pasteboard be used instead of gutta- 
percha, they mufit be prepared in the same way, but 
allowed to remain on the chin twenty-four hours, that 
thay mJty set before the final trimming and adjust- 
ment. 

Step 3. A bandage, i inches wide and I^ yard 
long, and slit from each end up to about 2 inches 
from the centre, is then applied to the splint, eiid. % 
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rmdy, the two upper 
ends are carried behind 
the neck, drawn tight, 
and tied in a knot ; the- 
lower ends are taken 
upwards, and fastened 
at the vertex (see Fig. 
23). 

The looee ends of the 

bandage, already tied 

at the nape, are brought 

Kin. »a,— Out.i.io spiint f'ji Frartore forward, and passing the 

ortteLon-erJsw. upright bandage at the 

temples, are pinned or stitched firmly together on the 

broWB, and to the upright band at the temples. 

The ligatures that may have been used on the 
tooth can now be removed, or if they canae no pain, 
tlioy limy be loft for a week. 

' It ia a useful precaution to place a piece of soft 
louthor spread with soap plaster under the chin and 
along tlio tlii'oat, to protect the skin from the chafing 
oE the splint wliile it is worn. 

On emergency, when gutta-percha, leather, or 
pasteboard are not at baud, the jaw may be set, and 
tliou kept in position by a four-tail bandage^ made 
troni A pocket hantlketchief, until more complicated 
Kppanttua vMi ho projmred. 

The ap^Hiraliis must Iw worn five weeks before it 
» laid uido aud mastication permitted 
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Interdental Splints. — In cases of uinisua! diffi- 
culty, interdental splints may be employed. But to 
fit them properly the mechanical skill of a dentist ia 
requisite. 

A fractured Rib ia very well treated by strapping 
the injured side alone, if the arm is fixed to the side, 
without enrolling the cheat in a, tight bandage, which 
harasses the patient by impeding respiration. 

Apparatus. — 1. Diachylon piaster. 2. Can of boil- 
ing water. Strips of plaster long enough to reach 
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from the spinal column to the sternum, and 2 inches 
wide, are to be firmly drawn round the injured side. 
The first strip should be carried as high as can be 
managed mider the arm-pit The next strip overlaps 
it about an inch (Fig. 24), each succeeding strip over- 
lapping and fixing the preceding one until the lower 
ribs are covered in. The arm should then be bandaged 
to the side, and supported in a. sling. 

A seamd mode of treating fractured ribs is to take 
a flannel roller 6 inches wide and 8 yards long, 
and carry it firmly round the chest in successive 
spirals, beginning at the arm-pits, and passing down 
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till tlio waist ia reached. The tains of the itJlat may 
1k) kept from slipping down hy tfatowing . 
HiKiiililura two strips of bandage like a pcdr 
anil atilcliing each turn to the braces m 
behind. The arm ehould be confined to the 
In tho otlicr metliod. This plan has the inconrenience 
before inontionod of considerably interfering with 
I'L'HpirHlion. 

In Fraoture of the Pelvia, the fragments an 
kiipt ill |H>BitiDn by a broad roller carried several 
limuR round the pelvis and fastened. Or, mors 
ell'outimlly, by encasing the hips with starch bandage, 
01' [ilantor of Paris; the case should be continued 
iliiwn butli tlii^liB for one-fourth of their length. 

TtllC UPPER EXTREMITY 

Fraobured Phalanges. — Broken phalanges are 
ttentipd by biindiiging the finger to a slip of wood long 
HiiiMlfib tn I'imi'h into tlio palm. The slip must be well 
(iiutileil, timt llio Homowhat concave anterior surface 
of Uin iihftlnnx may be accommodated to the flat 
tfjilhii. 

A trou|{h or stall of gutta-porcha moulded to the 
bi'dltdfi (biKPr in bettor than a wooden splint for 
koeiiliig tho fragments in position. 

If inufv than one fingur be injured, and the fracture 
bo tium|>t)und, a opliiit as broad as the hand, and long 
enciiigli to reach np thu palmar aspect of the hand 
and forearm, should be used. Fingers should be cat 
in tho Mplint to oon'ospond viiih the injured fingers of 
the liund. 
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Fracture of the Metacarpal Bonea. 

Apparatus. — 1. A piece of gutta-percha, 2. A 
roller 2 inches wide. 

In treating this fracture it ia important to keep the 
broken bone in place without confining the wrist or 
fingers. 

A pattern of the pabn and dorsum of the hand is 
cut out of paper, which is doubled round the radial 
aide, letting the 
thumb out through 
a hole of con- 
Tenient size to 

clear it (see Fig. Fig. as.— Guttapercha Glove ftirftBotutcQ 
ne'K rni_ . r Metacarpal Bone 

25). The piece of 

paper is then laid on a sheet of gutta-percha \ inch 
thick, and the requisite quantity cut off. A hole as 
big as a pea is next punched in the gutta-percha in 
the middle, about 1 inch from the lower border, or at 
a point corresponding to the hole in the paper for tbe 
thumb. The fragments are then pushed into place 
and held bo by an assistant, while the surgeon softens 
the gutta-percha in boiling water (see p. 50). When 
the gutta-percha is thoroughly softened, the thumb is 
drawn through the little hole punched in the gutta- 
percha, and the splint is moulded to the palm and 
back of the hand, the ends being brought together at 
the ulnar side of the hand ; of course the fragment* 
are held carefully in position till the splint is set. It 
is important that the gutta-percha be pressed well 
into the hollow of the palm, in order that tho broken 
ends of the bone may be kept in their places. The 
flplint is afterwards removed and tnmiaeA. k. \c^^ 




dto 

allov iniiiiiilw to caeafM. Tlie qilmt may &Ba 
be tamnd widi «wdi4nllia-, and a pair of stt^a 
widi T^jM— athdked on to keep it in pUce. It 
vna for Ifane or four weeks, or imdl the fragment^] 



^molktr jdamiMtStttoal sbmiid gntta-percba not 
atluutd. 

A^aratat. — I. A firm baU of tow large enoi^ 
fill the palm, stitched in old linen. 3. A roller 
inches wide. 

The broken bone is first replaced ; then the huid 
and fingers are bound on to the ball by carrying the 
roller around them imtjl they are all immovabiy 
confined- 

ThiB plan has the disadvantage of confining the 
whole hand for the fracture of one metacarpal bone 
the gutta-percha allows the use of all bones but the 
metacarpals. 

Fracture of the lower end of the Badiua — j 
(JoUes's Fraclwe. — The displacement in this fracture 
mainly due to the lower end of the radius and the, 
carpus being carried backwards while the shaft pro-i 
jocts ill front. 

No bandage should be placed under the splints in 
treating any fracture of the radius or ulna, lost the 
broken ends bo pressed into the interosseous spac^ 
or strangiiliition of the limb ensue. 

Kxed deformity opposite the wrist is often present! 
fiwrn iiiipiictiou of the fragments. But if the broken! 
cuds bo not inipaetei), moderate extension may 
HWu{>lQyo«l (4 i«pkcfl tho fntgmeats- Tbi 
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be done without injury if the muaclea are relaxed by 
anaesthetic; but forcible or continued efforta give 
great pain, and do harm by straining the already 
etretched ligaments still more. 

The objects sought in treating this fracture are 
pressure of the lower fragment forwards while the 
abaft is steadied and pushed backwards. For this 
purpose various splints are used. 

By Nelaton'e Pistol Splint. 

Apparatus. — 1. A straight splint of wood. A 
second splint, curved at its lower end. 2. Pads and 
cotton wool. 3. A roller 2 inches wide. 4. A sling. 
5. A strip of plaster. 6. Pins. 

Step 1. Prepare the splints. The straight splint 
should reach, when the elbow is bent to a right angle 
and the thumb is upwards, from a little below the 
inner condyle to the lower end of the upper fragment 
or shaft, but iw farther. The curved or pistol splint 
extends from the outer condyle to the joint of the 
first and second phalanges. The width of both 
splints should slightly exceed that of the forearm. 
The bend of the 
lower end of the 
pistol sphntshould 
be abrupt, and 
directed towards 
the ulnar border opposite the wrist, where the margin 
of the splint should make an obtuse angle of about IJ 
right angles (see Fig. 26). 

Pads used with these and other wooden splints are 
.e of layers of cotten wool, carded sheep's wool, tow, 
or folds of old blanket. These materials should be 
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Htiicbed in old linen or c&tioo, and covered outside ^th -I 
oilod sillc irhere likely to be stained with the discharga 1 
from wound B. 

Tlir {ibile most, be thicker below than above, to keep I 
the Bpiiuts parallel along the forearm ; and that of dwf 
{itital splint IB thickest opposite the carpus, to pod I 
the luww fragment forwards. 

AftAT UiSM preparations the Eplinte are applied. 

Btep 2. Bead the elbow to a right angle and raias:! 
It btn the »de. Put a yery little cotton wool u 

fc nd acroaa the root of the thumb before ibeim 




roller is begun, to prevent chafing. The curved Bplint, 
with the barrel or longer part inclined away from 
the forearm, is next attached to the back of the hand 
by a roller carried in figures of 8 round the hand and 
root of the thumb, but not above the wrist (see Yig- 
27). This is made fast by a pin. 

Step 3. Draw the straight part of the outside splint 
parallel to the forearm, thus adducting the hand 
to the ulnar side ; and fix the splint by a strap of 
plaster an inch wide carried round it and the foi 
below the elbow. 

Stop i. Apply the inside straight splint next, 
"" "■ the front of the carpus and of the lower 
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exposed. Draw the two splints together by Bimple 
Bpiral turns of a roller, begun just below the elhow 
and carried down to the lower end of the inside spliut, 
there fasten it off. 

Step 5, Put a narrow sling under the forearm be- 
tween the elbow and the wrist to support the limb 
comfortably, 

When the apparatus is finished the position of the 
broken fragments should be visible (see Fig. 27) and 
not concealed by bandage. The hand should also be 
qtiite free of the sling, lest it be drawn from its proper 
position of adduction. The fragments are in good 
position when the hollow on the anterior aspect of the 
■wrist and the prominence on the corresponding pos- 
terior surface are removed. 

The Gutta-perclia Gauntlet is another and better 
plan of treating fracture of the lower end of the radius. 
It may be applied at first, or may replace the wooden 
splints and bandage 
when the swelling 
has subsided. The 
gauntlet is moulded 
to the hand and fore- 
arm (see Fig. 28) in 
a manner simUar to 
that described for making a sheath for fractured 
metacarpal bones. 

Cair's Splints possess several advantages over the 
pistol splint. The splints are made in right and left 
pairs of stiff oak or beech, of the following dimensions 
(see Fig. 29). Along the sui'face of a strip of hard 
wood, ^ inch thick, 1| inch wide and 11 iuckes Vou'^^ 




is fired a piece of wood 9 inches by I J inch, shaped 

to fit the hollowed anterior snrface of the radiua ; heing 
^ inch thick at the radial side and bevelled to a feather 
edge at the ulnar side. Across the lower end of the 
splint El cylindrical cross-piece, J inch thick and 4 inches 
long, is screwed obliquely towards the ulnar a 




atrip of wood, 9 inches long, IJ inch I 
and ^\ inch thick, completes the pair of splints, 
strip is lightly [ladiled by a threefold thickness of lint. 

When applying the splints, the larger one is laid 
along the front of the forearm so that the cross-piece 
lies in the palm exactly opposite the knuckles. The 
fracture is reduced, and the patient made to grasp 
tightly the cross-bar. The plain splint is then applied 
from the knuckles upwanls, and the two bandaged to- 
gether. The fingers and thumb are left free, while the 
wrist is firmly fixed between the two splints. The 
patient should be encouraged to use the fingers u^ 
freely as possible while the bones are knitting. 

By the two last plans the fingers are left free, a 
some motion allowed also to the thumb. The o 
parts kept immovable are those of the wrist ai 
f "d ,of radius. 
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author has employed Croft's method of apply- 
ing plaster of Paris splints to the treatment of Collea's 
fracture with excellent result. 

Apparatus of some kind must be worn for two or 
three weeks continuously, according to the degree of im- 
paction of the fragments ; then for a fortnight inter- 
ruptedly, being removed every day to allow passive 
motion to be applied first to the fingers, and gradually 
extended to the wrist also. The patient should be 
warned that pain and stifhiess last long after this 
fracture. 

The method to be immediately described for fracture 
of the shafts of the bones of the forearm may be also 
employed in treating Colles'a fracture. The longer 
splint is usually laid on the anterior surface of the 
limb. 

Fracture of the Shaft of one or both Bones 
of the Forearm. 

Apparatus. — 1. Two straight wooden splints. 2. 
Pads and wool. 3. 2-inch wide roller. 4. Sling. 

The treatment is the same whether one or both 
bones are bi'oken. Caution has been already given 
against bandaging the forearm underneath the 
splints. 

Step 1. Prepare two straight wooden splints; one 
to go in front of, and one behind the forearm. The 
posterior or outside splint reaches from the external 
condyle to the end of the metacarpus ; the anterior 
or inside spUnt from a little below the internal con- 
dyle only as far as the wrist, keeping clear of the ball 
of the thumb. The spHnts should be shghtly broader 
than the forearm, and well padded j towards the Io-wct 
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CoMmoadr tte Inwpw ^fint U Uid on the palmar 
Mfiect of Ae ioveam, fam 1 mch belov Uie inner 
flondjle to tlifl (ifw of die fii^cis, and the shortei 
E^int from the outer condyle to the metacarpus. If 
this fian is adopied the padding of the Eplint opposite 
the wnst and palm most he nicelf acljasted ta sopport 
the limb and steady it thoron^jr . 

Step 2. Bedace the fnctore by gentle slow ezten- 
eion at th« wrist ; this being effected, apply the splintB 
to the forearm, and let an assistant hold them v 
the bandage is rolled on. Gentle extension of the 
hand and wrist shonld be maintained throughout the 
application of the roller. 

Step 3. When a little wool has been wrapped round 
the hand and wriet, fasten the dorsal splint by figurail 
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of 8 carried round those parts ; then draw the ti 
splints together by simple spirals continued to the- 
elbow (see Fig, 30), 

Step 4. Support the forearm in a sling, to complet* 
the apparatus. 

The ajiliuts ai-o worn thi'eo weeks ; after this, pasaiT»' 
motion may bo praulisml daily, and the splints finallX 
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abandoned ten days later. Biit a sling is still required 
some ten days after the splints are laid aside. 

"When the ulna alone ia broken, an anterior splint 
reaching from the inner condyle to the tips of the 
fingers often suffices without a second one. 

^%en iJie shaft of the radius is hroken high up (a rare 
accident) the displacement is sometimes very difficult 
of reduction unless the wrist be well supinated. To 
preserve this position it may be necessary to use a 
wooden angular splint, and to fix the vertical part to 
the arm behind the elbow, while the horizontal part 
is carried along the back of the forearm. 

Fracture of the Olecranon. — This fracture, if 
seen early before effusion takes place, may be put 
up at once, but if delay till the joint has swelled occurs, 
the limb must be kept quiet, with evaporating lotions, 
on a pillow, or on a splint in an easy position until the 
effusion is absorbed, before any means can betaken to re- 
store the position of the olecranon. Though the straight 
position of the elbow is usually employed, it is not 
essential for even very close union of the fragments. 

In treating this fracture the following plan ia use- 
ful:— 

Apparaius. — 1. Straight hollow splint. 2. 2-inch 
rollers and finger rollers. 3. Pad, wool, and lint. 
4. Strapping plaster. 5. Pins. 

Step 1. Bandage the fingers; wrap the hand in 
cotton wool and bandage it, When the wrist is passed, 
fasten the bandage for a time by a pin, and straighten 
the arm. 

Step 2. Push the olecranon down as close as possible 
to the rest of the ulna, and put a dossil of lint above 



1 



r 




ay«[ fJMtar ^ mdi wide 
he b^ tad emj &b ends 
igBB «< 8; du fixes the 



Stop 1 CbImm a« hviieB ^ ^ iaR*nn by 
■vicno^ 1 iiUM^, &B clh «» tfnq^; vnp smob 
eatt«««al didk^nMMddttnJBndjaB^ and thai 
eonr it nl^figiBViaC SoniDdovar the e 
of lint and 1^ fonum, le dnv dows tk 4 




(see Fi^ 31). What this is secured, inolong the 
bandage to the deltoid, to ctmfine the action of the 
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Step 4. Pad lightly a hollow splint about 2 i 
wide, reaching from the axilla nearly to the 
and apply it along the ant«rior aspect of the limb, 

A fix it by a second roller. This completes the 

Btpparatus is put on immediately after the 

p limb must be examiued in twelve hours' 

; swelling occur. lu any ease, 

wd rollers should be removed on the 

ti day, that the position of the fragments 
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may be examined and the roller again applied to 
draw them closer together. 

After twelve days, passive motion of the wrist and 
fingers, with pronation and BUpination of the radius, 
Bhould be adopted, but great care is to be taken that 
the patient does not inadvertently bend the elbow- 
joint while free of the splint. The splint must be 
worn, with the frequent removals directed above, for 
five weeks, daring which time gentle flexion of the 
elbow should be practised after twenty days of 
complete rest. During passive motion, the surgeon's 
finger pushes the olecranon against the ulna. 

Another Plan, — The method just described is often 
irksome to the patient. A sheath of gutta-percha is 
moulded to the arm and forearm, while the limb is 
straight and the fragment of bone held firmly against 
the nlna by the surgeon, who clips the arm just 
above the elbow with the thumb and forefinger of his 
left hand until the soft gutta-percha has set. This 
forma a fitted splint which retains the fragments in 
position without tightly constricting the limb ; and 
the bandage for the hand and fingers is not needed. 
The sheath should reach from 1 inch below the a 
pit to 1 inch short of the wrist, and its edges should 
nearly meet along the front of the limb. For direc- 
tions how to trim, perforate and line the splint, the 
reader is referred to the description of the metacarpal 
glove, on p. 37. 

Fractures of the Humerus near the Elbow 
resemble dislocations of the ulna and radius back- 
wards, but are distinguished from them by the follow- 
ing distinctions : viz.— The ease ivith which the bone 
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slips into place and again slips back from it when 
left to itscll; by crepitus; and, wben the fracture 
ia above the condyles, — the common accident, — by 
those projections retaining their natm'ol relation to 
the olecranon. In children and youths the articu- 
lating Etirface of the humerus may separate from 
the shaft without carrying the rest of the lower 
epiphysis with it. In this rare accident the main 
distinctions are : from the usual fracture, the pro- 
jection of the olecranon behind tiie condyles; from. 
dislocation, the absence of the hollow of the sigmoid 
notch, and facihty of reduction. 

In ordinary cases, where the deformity is reduced 
without much difficulty, and the injury to the joint 
is not severe, lateral rectangular splints of leather, 
hollowed wood, or wire gauze, answer very well. 
These are placed botb inside and outside the limb, 
and reach from the axilla and shoulder to the wrist. 
They are applied in the following manner : — 

Apparalus. — 1. Lateral hollowed angular spliats. 
2, Pads and wooL 3. EoUera 2 inches wide for the 
arm and ^ inch wide for the fingers. 4. Sling, 

Step 1. The splints must be prepared. 

Wooden and wire gauze splints are double. One, 
inside the aim, reaches from the axilla to the wrist^ 
the elbow being bent to a right angle. The other 
extends, on the outside, from the head of humerus to 
the wrist They arc better if provided with hinges 
opposite the elbow, so that their angle can be altered, 
if desired, in the latter stage of the treatment. 
Sphnta of wood or wire gauze must be evenly and 
" ' ''v padded before application. 
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Step 2. Bend the arm to a right angle with the 
thumb upwards. An assistant next reduces the 
fracture, and holds the boEes in position. Tlien 
apply the splints. When adjusting the inside splint^ 
care must be taken that the internal condyle is eased 
from pressure by sufficient padding above and below 
it. Next fasten on the splints by a roller begun at 
their lower ends, leaving the hand free, and carried 
up to the elbow. Before turning round that joint a 
soft pad must be placed at the bond of the elbow to 
push the lower end of the humerus back, and the 
length of the arm should be measured against the 
unbrotcn one to make sure that the shortening is 
reduced. A sufficient pad of wool should be laid 
against the elbow to enable the bandage to support 
the akin and prevent swelling about the olecranon. 
Extension is kept up the whole time the splint is 
being fixed to the arm. That is done by carrying 
the roller round the elbow with figures of 8 
and by simple spirals up to the axilla where it is 
finished off. 

Step 3. Lastly, the forearm is supported in a sling 
under the wrist, leaving the elbow free. 

After three weeks of complete immobihty, passive 
motion should be applied to the elbow daily, during 
the fortnight or three weeks more that the splint is 
still worn. 

If the displacement returns very easily, it is better 
to use an L-shaped splint passing behind the arm 
and below the forearm. This may be made of wood, 
or of leather, tir of gutta-oercKa, in the mode about 
to be described. 
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The L-Bhaped splint of gutta-percha, or leathsj 
is made as follows :- 

Apparatus. — 1, Sheet gutta-percha J inch thiol 
2. A tray or wide waah-hand basin. 3. A basin (j 
cold water. 4. A kettle of boiling water, 
towel. 6. A knife. 

Cut from the sheet of guttarpercha a piece Ioe 
enough to reach, while the elbow is bent and t 
thumb turned up- 
wards, from the 
arm-pit down the 
back of the arm 
and under the 
elbow and fore- 
arm to the wrist. 
The gutta-percha 
must also be wide 




along the front of Pie- sa.— Outta-perc 
the limb. Pre- 

pare the tray with the hot water, lay in it the gutta- 
percha, and pour on more water, almost boiling 
hot, adding stOl more water as the first cools; this 
may be done by an assistant, whDe the surgeon 
graapa the forearm and reduces the fracture. When 
the gutta-percha is soft, the assistant lifts it from the 
tray, and waits for a moment before laying it on the 
limb. While the gutta-percha ia setting, the elbow 
ia kept at a right angle, with the broken bone i 
place, and the edges of the soft guttOr-percha s 
he pinch&d -tog^sr along-ttte;fiont of the a 
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obtain an accurate mould of the part. When it ia 
aet, the splint is removed to be trimmed, perforated, 
and covered with wash-leather. It is then ready 
for use. 

Leather takes so much more time to set that it 
should not be used in recent fractures. When the 
bone is partly set, leather ia a useful substitute for 
wood. The best way to fit leather splints is to take 
a plaster cast of the limb, and to bandage the wet 
leather to the east until it has dried; but it may bo 
applied direct to the limb in want of support. It is 
first cut from a sheet of sole-leather in the same 
manner as the gutta-percha, but is trimmed before 
soaking, not after it has been moulded, like gutta- 
percha. Moreover, leather must be notched at the 
elbow to enable it to conform to the shape of the 
limb. If possible it should have twenty-four hours' 
soaking in -waier before being fitted to the cast or to 
the Umb itself; but when this cannot be done, 
immersion in hot water, into which a teacupfal of 
vinegar has been thrown, will make the leather quite 
supple in a quarter of an hour. The leather splint 
must be worn twenty-four hours while it sets, and 
then be removed for covering (see Leather Splints). 

StrtMeyeT's cushion for gunshot injuries about the 
elbow. — This consists of an elastic cushion of horse- 
hair, triangular in shape, and thicker at the base than 
at the apex (see Fig. 33). When in use the narrow 
apex is placed in the arm-pit, and then fixed by two 
tapes, which are passed in front of the chest and 
behind the back over the opposite shoulder, where 
they are tied. The broad base is interposed between 



the chest and the elbow, and thus forms a i 

the arm ; it is maintained in poBition by tapes passing I 




round the waist, and there tied. The ann rests oil 4 
the pad, and may Ire steadied by a sling. 

Fractured Shaft of the HumeruB. 

apparatus. — 1. Three straight hollow splints. 2. 
One L-shaped to reach from the axilla to the wrist 
3. Rollers 3 inches wide, and 1 inch for the fingers, 
or Btraps and buckles. 4. Fads and wool. 5. Sling; 

When broken below the attachment of the deltoid 
and coracD-brachialis muscles the displacement of the 
bone is commonly prevented with ease, and it is not 
necessary to apply the splints so tightly as to cause 
impediment to the venous circulation. If, on the 
contrary, the pectoral muscles or deltoid be connected 
with the lower fragment, the displacement is some- 
times obstinate; in such cases it is necessary to 
buckle the splints tightly. For this to be safely 
done, the fingers and hand must be preTioualy 
handaged to prevent cedema, and the elbow-jtnnt 
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Rxei ; in other reepecta the method of treatment is 
the Bame for both varieties of fracture. 

Step 1. Select the splints; they should be hollowed, 
of wood, of perforated sheet zinc, or of wire gauze, 
about 2 inches broad, lightly padded, and provided 
with straps and buckles. 

The external one reaches from the acromion to the 
outer condyle; the inner I— shaped one from the asOla 
to the wrist ; a third shorter one is placed behind the 
arm, and a fourth very short one is added in front. 
The patient should sit on a chair while the apparatus 
is being put on. 

Step 2. The fingers and thumb are bandaged, a 
little wool being placed in the palm of the hand. The 
l— shaped sphnt, properly padded, especially at the 
upper end, which must not press into the arm-pit, is 
then applied along the inner surface of the arm and 
forearm, and maintained in position by an assistant 
A roUer is next applied round the hand and wrist, 
and up the forearm over the splint to the elbow, round 
which it is carried several times before being made fast. 

The fingers need not be bandaged when the frag- 
ments can be kept in position without much pressure. 

Step 3. An assistant, grasping the elbow in one 
hand, pulls down the lower fragment, while he 
steadies the shoulder with the other. The displace- 
ment thus reduced, the surgeon applies the remaining 
splints, taking care that the inside splint does not 
reach too high into the axilla, lest it compress the 
axillary vein. 

In simple cases the splints should be drawn close 
f straps and buckles ; where the musclea Mft ^cwct- 
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ful, a roller should be wound round the splints instead 
of straps. 

Step 4. A 2-inch vide roller is fastened to the arm 

above the elbow, and then carried round the trunk to 

the arm again, to steady tha 

limb against the body. 

Step 5. The hand and 
wrist are supported by a 
sUng over the shoidderf 
elbow being allowed to hang. 
(sea Fig. 34). 

This apparatus is wont, 
three weeks, when the band- 
ages are removed, and the 
splints applied less tightly 
than before. The 
L-shaped one may be re- 
placed by a straight onff 
reaching from the axUla 
the inner condyle. All may be substituted by 
sheath of gutta-percha moulded to the arm from th< 
acromion to the elbow, and buckled on to the limb. 
The arm must be supported by splints of some kind^ 
for five weeks, but passive motion of the elbow and 
wrist should bo adopted after the third week. Tha' 
wrist especially should be set at liberty as soon 
possible. In treating this fracture great care 
necessary that the fragments be kept steadily ia 
accurate position, as the humerus is prone to r 
ununited for many months. 

Fre.cture of the Anatomical or Burgical Nedtc 
' e Humerus, of the Great Tulerosiiy, and of 
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Neck of the Scapula. These fractures are similarly 
treated. 

A. Sy the skovlder cap. Apparatus. — 1. Paper for 
pattern. 3. Gutta-percha, leather, or millboard. 3. 
Pads. A soft thin pad, 10 inches long, 5 inches 
ivide (a treble fold of felt or blanket answers very 
well), is wanted to line the axilla. If the cap is 
of leather or gutta-percha, a lining of wash-leather 
should be added after the splint is made. 4. Rollers, 
i inches and 1 inch wide for the fingers. 5. Scissors 
and pins, 6. A tray, and a kettle of hot water. 7. 
A towel, and basin of cold water. 8. SUng. 9. 
Cotton wool 

Step 1. If leather is used, cut out a paper pattern 
of the splint on the limb to be fitted. The pattern 
should reach along the clavicle to the root of the 
neck, and over the scapula to its posterior border, and 
be continued down the arm to the elbow, tapering as 
it goes, but having its anterior and posterior margins 
meeting at the inner aide of the arm to give the splint 
a good grasp of the limb. The end should be left 
long enough to turn a couple of inches round the 
point of the elbow (see Fig, 35). A notch must be 
cut at the upper end of the paper pattern from the 
point of the shoulder to the root of the neck to make 
it fit on the shoulder between the clavicle and the 
spine of the scapula. Two other notches must be 
cut opposite the folds of the arm-pit in front and 
behind to let the splint cUp round tiie arm. These 
notches should be repeated in leather, if that is used, 
and the aides of the notch above the shoidder must be 
Btitohed tc^ther when the leather has set. ]itcttA\^s& 
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ore lumecessary in gutta-percha, as that caa be 
mouldetl on without them ; and for this reason the 
cap is much more serviceable when 
^^^^ made of that material. The gutta- 

^fl^B percha must be softened in the 

^^^^^ manner described in making the 

^B splint for the elbow at p. 50; then 

^Hr" accurately adjusted to the shoulder 

^Hn| as high as the root of the neck, and 

^K' ~ to the arm at the axilla, and, lastly, 

^^^^_^^.' turned under the point of the elbow- 
Fig. 35, — Cap tor ^ couple of inches (see Fig. 35), 
Fnctura nai the while the forearm is well raised 
oboulder. 

across the cnost. 

When set, the splint must be removed that it ma.y 
be trimmed and lined with wash-leather. If of gutta- 
percha, it must be perforated with small holes ; if of 
leather, the notch at the shoulder must be stitched 
together. Next prepare a soft thin pad, 5 or G inches 
brooil, and 8 or 10 inches long, to fill the axilla. 

Step 2. Bandage the fingers and thumb separately, 
then, putting a little wool in the palm and round the 
wrist, bandage the hand and foTeann as far as thsi 
elbow, where the bandage is fastene<l. 

Step 3. Apply the splint First got on the c^ 
tlrawing the fractui-ed bone into position; then put 
Uie soft pad in the axilla (if the arm-pit is very 
hollow, ftll it out with cotton woi.>l), and bend tha 
«lbow till llio hand lies on the breast of the opposite 
side. Then, while an assistant holds the limb and 
tpparatiis in position, fasten them all in place by 
loutinuing tho roller of iho foroarm in figmes of 8 
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round the elbow until the Bplint U well fixed to it; 
and eairy tte roller up the arm by reverses to the 
axiUa. 

Step 4. A little wool or piece of flannel having 
been placed in the opposite arm-pit to prevent chafing, 
a spica for the shoulder is 
then apphed (see p. 17), but 
beginning at the root of the 
neck and working down- 
wards to the point of the 
shoulder. 

Careful extension is con- 
tinued by the assistant aU 
the time this bandage is 
being put on, until the head 
of the bone is well drawn 

into the cap. Fig. se. — Fracture Bt tbe 

Step 5. The arm is drawn appHmtua c(.nij)i«tfrt. 
to the side, and the forearm 

fixed against the chest by a rollor carried round the 
arm and trunk and over the shoulder (see Fig. 36). 

After three weeks the forearm may be released, 
but the cap and axillary pad must he continued to bo 
worn two or three weeks longer, while the arm is well 
drawn to the side, and the wrist carried in a sling. 

B, By simply amfining the limb to (he side. 

For impacted fracture of the neck occurring in old 
people, a small pad may be placed in the arm-pit, 
and the arm is then well drawn to the side and 
fixed by a bandage to the trunk, while the wrist 

jupported in a sling. Evaporating lotions can be 
applied to the exposed shoulder while the awelUn.^ 
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and pain remain; when the^ are gone, a atarcli 
bandage may be osed until consoIidadoQ has formed. 

C. The cumbrous and difficult shoulder cap may 
also be advantageously substituted by a plaster of 
Paris bandage applied to the shoulder trunk and 
arm, arranged to steady the limb well and to throw 
outwards the upper end of the shaft of the humerus 
against the broken surface of the head of that bone. 
A felt or welsh flannel covering should be applied to , 
the shoulder and parts over which the bandage will I 
be carried. For directions for applying a plaster of! 
Paris bandage, see p. 96. 

In young children separation of the epiphysis may 1 
be at once treated by applying a light well-atarched J 
bandage (see p. 91). 

Fracture of the great Tuberosity of th&| 
humerus is difficult to treat, on account of 
tuberosity being carried backwards by the muscles 
and of the humerus being rotated forwards. Hence 
the parts must be braced together with a firm cap of 
gutta-percha moulded on to the shoulder while soft, 
and while the fractured parts are held i 
which may be done by the fingers, or by putting on J 
a wet roller firmly over the splint aa a shoulder spica. J 
until it is set. When the splint is hard the I 
may be taken ofi", and the splint removed and finished! 
ready for application. In doing this, the steps a 
the same aa for fracture of the surgical neck of t 
humerus, and the necessity for fixing the arm well b 
the side of the body is as great as in that fracture. 

Fracture of the Acromion is treated very much 
like fraotore of the clavicle, that is, the arm is well 
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raiaed by a aliiig under the elbow, and then fafltened 
to the eida It is not necessary to fill the axilla with 
a pad, for the shoulder is not drawn inwards. 

Fracture of the Clavicle. — Appiraius. — l. 
Axillary pad. 2. Roller, 3 inches wide. 3. Sling. 
4. Wool, 5. Pins, or needle and thread. 

Fractures of the clavicle nearly always leave some 
deformity after union; this is best minimised by 
keeping the patient on his back on a flat couch with 
the head alone raised by a cushion, and the arm fixed 
to the side until union has taken place. As most 
persons will not submit to a fortnight's or three 
weeks' confinement in bed for this accident, the 
fragments must be kept in position as nearly as 
possible by apparatus while the patient goes about. 

In the most common variety, the displacement of 
the outer fragment is inwards, downwards, with its 
inner end slightly bachcards. Many varieties of 
apparatus are employed to restore this displacement 
during union in the following mode : a pad in the arm- 
pit is employed as a fulcrum whereon to lift tlie outer 
fragment upwards and outwards to its place. This 
method needs careful watching to prevent dangerous 
passive congestion of the arm or even gangrene from 
too great pressure on the brachial vein. At best it is 
very irksome to the patient 

Step 1. Tix in the arm-pit a finn wedge-shaped 
pad of bedtick filled with chatf; 5 inches broad, 6 
inches long, and I^ or 2 inches thick at the thick end, 
or just thick enough to fill the axilla and throw out 
the humerus without compressing the brachial vein, 
haaoe the thickness varies with the hollownesa oi ihs. 
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arm-pit (hoo Fig. 37). A band and backle are sdtcbed 
to tlio thick Olid, which is uppermoBt WTien in oae, 
this band i> passed over the opposite Bhouldcr and 
under the arm-pit to feeep the 
pad in place. A little wool 
should be put under the band, 
where it crosses the root of 
the neck, to prevent chafing. 

Step2. The elbow is elevated 
by an assistant, who keeps the 
ai'm upright, and lays the 
fingers on the breast -bone. 
A roller, attached to the ann 

Kill. »T,-VfnilBri.iili»]Wil i*a If. - -J 

Air t-nikcR rtxht OolUr.iwuu, by a couple of turns, la earned 
»WMii.awiiii>Ainori»u riiiK- behind the back round the 
trunk, and over the arm just 
abovo tho olbow, drawing that close to the side. 

Htop 3. To support tho olbow, the longest border . 
01' bu>u III a tliroo'cornered handkerchief is cameia 
iiiidur it, uiio ond passes in front, the other behindl 
thu body i both uro then drawn tightly and crosaedl 
ovov tliu Dpjiotitu shoulder, where one end is takenl 
iliidor tlie axilla, which is protected by a pad of vool^l 
and thu two uro tied in front In giving this directiot 
the riiig-pudn xhown in tho hgures are supposed not 
to he at hand. Lastly, the loose comer at the w 
i* folded neatly and pinned up (see Fig. 38). 

This apparatus must he readjusted if any part slipi 
Tho sling and pad are to be worn for four weeks. 

Union soinelinics takes place in three weeks c 

'iBB ; in which case the pad may be removed so mud 

^lier j but a sling should be worn for a fortuig) 
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after the bandage and pad are laid aaido. lu children 

the pad must be very much thinner and shorter than 

that described; the sling should be replaced by a 

bandage carried alternately 

round the body, and over the 

opposite aboulder. After it ia 

put on the turns should be well 

stitched together and spread 

with stiff starch. In bandaging 

children, besidea avoiding any 

pressure on the brachial veins, 

care must he taken to protect 

with wool the parts likely to 

be chafed. Fig. sa.— Apparatus rgr 

The American surgeons have ^'"'^^^ cisvIoIb flmahcd. 
a very good plan for attaching the sling to the sound 
shoulder. Instead of carrying the ends of the sling 
round the sound shoulder and under the axilla, they 
pass over that shoulder a loose but well-stuffed collar 
or ring-pad (see Fig. 37), to which they fasten the 
ends of the sling in front and behind ; this prevents 
all cutting or chafing under the ann-pit, and distributes 
the strain evenly. 

Sayre's Method. — Sayre, of New York, recommends 
a mode which is frequently adopted in University 
College Hospital : — 

Step 1. A small folded compress is passed up the 
arm-pit to fill the axilla. 

Step 2. One end of a strip of stout plaster 4 inches 
wide, and long enough to wrap round both trunk and 
arm, is looped round the arm, plaster side outwards, 
and made fast by stitching the end down behind the 



limb. The plaster is then heated by running a hot 
iron, or can of hot water, along the back of the strip ; 
and, while the arm is held vertically against the chest, 
the plaster is carried closely behind the trunk and 
over the arm to the back again, where this second 
end may be also secured by a stitch. This holds the 
arm closely to the trunk. 

Step 3. A second strip of plaster, of width and 
length equal to the first, is fixed by one end to the 
acromion process on the aonnd side. It is then 
brought down across the back to the elbow, whence 
it is drawn tightly upwards across the front of the 
cheat over the arm to the sound acromion again, thus 
fixing the injured arm and thrusting upwards the 
shoulder. To make them fast, the ends of this strip 
should be sewed together, 

Figure-of-& Bandage. — Surgeons still employa figin-e- 
of-8 bandage carried under each arm-pit and crossed 
behind the back. Under any circumstances this plan 
is irksome to the patient, but is least so if two silk 
handkerchiefs be substituted for the bandage, one 
being passed round each shoulder and the ends of both 
braced tightly together behind the back. A httle 
wadding should be rolled up in the centre of each silk 
handkerchief, to prevent the arm-pit being galled. 
Care must be taken to keep the handkerchief or turns 
of the bandage bearing on the points of the shoulder, 
lest they sUp inwards, and pull the inner end of tha 
outer fi"agment away from the inner fragment. The 
wedge-shaped pad may be dispensed with if the 
shoulders are braced back, but the elbow must still be 
raised and drawn to the side. 
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^^^H LOWER EXTREMITY H 

^I^^L ruptured teudo Achlllis is treated by extend- M 

r ing the ankle and bending the tnee ; for this purpose 
the patient wears a slipper, to the heal of which u 
band ia aewn, drawn tight, and fastened to a buckle 
and strap round the thigh. After three weeks of 
rest to the tendon, the patient may walk on the leg 

I if he wears a high-heeled shoe for two months longer ; 

or the patient may walk at once if he will use a 

wooden leg on which he can kneel, with the knee bent. 

A more secure method of maintaining extension of 

the foot is to apply a narrow, straight, well-padded 

I splint along the shin to the toos, and to bandage the 

! leg and foot firmly to it. 

i Separation of the Bpiphysisof the Calcaneum, 

which sometimes occurs instead of rupture of the 

' tendo Achillis, is treated in the same. way. 

Fracture of the Fibula. — Dupiyiren's Splint — 
When the fibula only is broken, it may be treated in 
several ways j this is a common plan :— 

Apparaim. 1. — Straight wooden splint 2. Pad and 
wool. 3. Two rollers. 4, Pins. 

Step I. The splint should be about 3 inches broad, 
and long enough to reach from the head of the tibia 
to i inches beyond the sole of the foot. A notch IJ 
or 3 inches deep is cut at the lower end of the splint 
in which to catch the bandage. The splint is then 
padded, care being taken that the padding is sufiiciently 
thick to prevent galling at the upper end against the 
inner tuberosity of the tibia, and also that it becomes 
thicker as it descends along the leg, for that part to 
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reat easily againsb the splint ; lastly, the pad should 

ond in a thick boss or projection just above the 

internal malleolus, beyond which it 

should not reach, lest it interfere wii 

the rotation and adduction of the ft 

y ) ^jl inwards. 

Step 2. The splint, when thus pre- 
pared, is applied along the inner side 
of the leg, care being taken in doing 
this that the internal malleolus is 
opposite the middle of the apUnt, and 
not allowed by the assistant to shp 
towards the anterior or posterior border. 
Step 3. A roller is then carried 
round the limb and splint, beginning 
below the knee and continuing iam 
simple spirals for three or four tum^M 
when it is fastened and cut off. 

Step 4. A light layer of wool is:^ 
wrapped round the outside of the ankle, A 
heel, and back of the foot. Then kiI 
tnu's 3|<i)iic tot roller 2 inches wide, beginning at th&>l 
Fmcture "f cha splint, passes outwards in front i 

the ankle over the external m^eolu^J 
boliind the limb and the splint; then over thefl 
aukle to the outer margin of the foot, next nndor 
the solo through the notch of the splint to the front ' 
of the ankle-joint again ; where it repeats the same 
course three or four times. Each turn must be tightly 
appli<^d and made to draw the foot well inwsrde to g 
the splint, and in doing so to tilt outwards the brokoB 
part of the fibula (see Fig. 39). 
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This splint is cumbersome, hence is by aome sur- 
geons replaced by a light starch or gum casing for the 
foot and leg, leaving the knee free. Croft's plaster of 
Paris sphnts (see p. 99) are well suited for this and tho 
next" fracture, but care must be taken that the broken 
bone is restored completely to placewhen thesamethods 
are used, anseathetics being employed if needful. 

Fracturea of the Tibia with or without the 
fibula, and fractures at the ankle-joint 

These fracturea are often, from their obliquity, 
difficult to keep in good position, and several kinds 
of complicated splints are used to meet this difBculty. 
The author has of late years treated fractures of tho 
tibia and fibula almost wholly with plaster of Paris 
splints and bandage. Tho immediate application 
being Croft's splints (see p. 99), and in some cases the 
substitution at the end of three weeks of a stiff plaster 
of Paris bandage (see p. 96). 

Mclniifl-e's splint (Fig. 40) is used by some in the 
early part of the treatment. For this splint the 
following apparatus is required : — 1. Mclntyre's splint. 

2. Pads for the double incline plane and foot-piece. 

3. Sock of flannel foe the foot, 4. Rollers, 3 inches 
wide. 5. Wool, pins, needle and thread, strapping 
plaster. 6a. A aling cradle ; or, 66, Board, block, 
gimlet, screws and screw-dfiver, 

Relaxation of the muscles by use of an anaesthetic 
ia frequently neceaaary to replace the fragments 
properly. 

The Mclntyre's splint may be used either bent at 
the knee or straight ; that is in whichever position 
the muscular tension of the fragments is most 
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^^^V relaxed. Ab a general rulo the atraigbt position i 
^^^H best if the fracture is high up, and the bent one when 
^^^P the bones are broken near the ankle, 
k Step. 1. A splint of suitable length is selected by 

I measuring the sound leg. It should be no wider than * 

■ the limb. The joint of the splint should be put j 
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behind the knee, and space be left beyond the foot 
for the foot-piece to slide along the slots when j 
estension is made. 

The splint is nest padded, the hollow being well I 
fiUed opposite the small of the leg, that the leg may I 
be thoroughly supported ; but the space behind the f 
heel and tondo Achillis must be left quite clear. . 
small pad is then fastened by u strip of strapping c 
by needle and thread to the footrpiece. 

Step 2. The limb having been first cleaned and I 
dried, the foot and ankle are wrapped in an even 
layer of cotton wool. A sock or boot made o£ flannel 
is next put on the foot This may be readily ' 
extemporised by cutting off the foot of an angola 
stocking, shtting it up along the back to the toes, and I 



' on to the c 



1 inch in front of the heel, 
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the middle of a piece of tape J inch wide and 18 
inches long. The foot ia then wrapped in the sock, 
the edges of which are drawn together by a needle 
and thread, care being taken that the sock lits closely 
round the ankle and back of the foot. A little wool 
having been wrapped round the knee, and also round 
the foot and ankle, the limb is raised while the splint 

placed under it. The screw of the splint ia turned 
until the inclined planes are at an angle suited for 
the maintenance of the fragments in position, and the 

it-piece is pushed up to the foot with its screw-pin 

that it may be adjusted to the amount of 

flexion or extension necessary for the foot ; this being 

obtained, the screw-pin is tightened and the foot is 

fastened to the foot-piece. For this the strings of the 

brought over the top of the foot-piece, and 

,wn tight before tying them to it. 

The position of the heel is very important. It 
should not sink below the splint, or it will rest on the 
bandage ; neither should it bo drawn up too high, or 
the weight of the leg will hang on the sock, instead 
of resting on the pad ; both frequent causes of pain 
at the heel. When the proper position is obtained, 
rings are made fast to the pin behind the foot- 
and the foot is steadied by two or three turns 

a roller carried round it and the foot-piece (Fig. 40). 

Step 3. The thigh is next fastened to the thigh- 
piece by a roller carried from the top of the splint 
downwards along the thigh to the knee, or even 
below that joint if the fracture is near the ankle. 

In doing this the roller is passed inside the screw, 
should that be placed underneath the splint, as in Fig. 
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I, p. 69, and not at the aide, as in Fig. 40 — for the 
f icrew will be wanted free for further adjuBtroent. 

Step 4. An assistant loosens the screw-pin, and, 
grasping with both hands the foot and footrpiece, pulls 
them downwards until the shortening is removed. 
While doing this, he tilts the foot backwards or 
forwards as the surgeon finds necessary for adjusting 




Hg. IL— UDlntjra's Bpliat alung is Bailer's Cradle. 

the fragments. The Imee and the leg are also raised 

or lowered until a good position is obtained. The 

general rule is to bring the foot as nearly to a right 

angle with the leg as possible, and to keep the great 

toe and the inner malleolus in a line with the inner 

[ border of the patella. When these details have been 

' carried out, the surgeon tightens up the screw-pin of 

I the foot-piece, and completes the attachment of the 

I foot by continuing hia roller with figures of 8 round 
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the foot and ankle ; these turns should not, however, 
pass above the fracture, and should be no more than 
sufficient to aecure the position of the foot and of the 
lower fragments (see Fig. il). 

Step 5. The bandaging usually ceases here. If 
the Hmb sweU, a separate roller may be carried along 
the leg to support the muscles and restrain (^ema, 
otherwise the leg is best left bare, that the position 




of the fragments may be watched, and evaporating 
lotions applied. 

Step 6a. This consists in slinging the limb ; for 
which Salter's Cradle is very convenient (see Fig. 41). 
An ordinary bed cradle answers very well, from 
which the limb can be slung on pieces of bandage 
carried underneath the splint at the knee and ankle. 

66. Instead of slinging the limb, it is sometimes 
necessary to fix: the splint in a block, 'flbid:^. \% 
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steadied in a groove cut in a board 3 feet square, 
which is put between the mattress and bedst-cad. In 
delirious patieiit« this plan ia often used. 

In ordinary cases the limb ie kept on the a 
for three weebs, until the irritation has subsided, 
and partial union has been attained. Tho splint may 
then be replaced by a starch or plaster of Paris band- 
age, and the patient can soon leave his bed. 

Transverse Fracture of the lUm alone, or e' 
of both bones, when the displacement is small, is 
very well treated by a hoUow 
■^ splint on each side, often called 

Cline's Splints. Both splints are 
cut away opposite the malleoli, 
and the inside one may end at the 
ankle, though it ia bettor if, like 
the outside one, it is continued to 
the toes. The splints on each aide 
reach to the head of the tibia, bat 
ought not to extend above the 
knee-joint (see Fig. 43). 

Step 1. They are padded lightly 
and evenly along their whole 
length and applied to each side of 
the leg, while the knee is bent to 
a right angle. 

Step 2. They should then be 
secured by figures of 8 round 
the foot and ankle until the foot is finnly fixed 
them. The bandage should then be fastened 
ofT, and extension made by an assistant, who grasps 
'"^t and ankle with both hands while the aui^eon 
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fixes the splints to the limb above the fracture, begin- 
niog his roller at the top just below the knee, and 
continuing it downwards with spiral turns until the 
fracture is reached, above which point it should 
terminate (Fig. 44). When the apparatus Las been 
applied, the limb may be either supported by sand- 
bags, or slung in a cradle for three weeks, after 




rig. U. — Latenl SplintB Ibr almpli 



which time the splints are advantageously replaced 
by a starch bandage for three weeks more. 

Flejitig the Leg for Ira-ciure of ihe Tibia. — Some- 
times, when there ia unusual difficulty in preventing 
displacement of the fragments while the limb ia 
nearly straight, the bones can bo readily kept in 
position if the patient lie on the same side as that of 
the injured limb and the knee be well bent For 
such cases Cline's apHnts are very suitable ; they should 
be applied aftm- the limb has been bent and the frag- 
ments brought into apposition. When the splints 
have been put on, a roller may be carried round the 
leg and thigh to keep the knee in its bent position. 

The Horseshoe Arderkn- Splint may be used when 
there ia much diaplacement of the foot backwards, 
which cannot be overcome by suspending the limb by 
the foot. 
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Appa/ratvs. — 1. Straight wooden splint of the shape 
described below. 3, Pad. 3. Kollor, 2j inches wide. 
4. Two handkerchiefs, 5. Cotton wool. 6. Two 
strips of plaster. 7. Pins, needle, and thread. 

Step 1. The splint is 3 inches wide at the top, 
and, tapering slightly, reaches from the tubercle of 
the tibia to the front of the ankle, where it widena 
again rapidly, and bifurcates into two horns, 6 inches 
long, to embrace the foot. If the under surface is 
hollowed the splint sits better on the leg. Two holes, 
^ inch wide, are made at the upper end of the 
splint (see Fig. 45). The pad should be made thicker 
at the sides than in the middle ( d mo t thick on 
the inside), to preserve th d f th tibia from 
pressure. The pad should al b nsiderably 
thicker at the lower part, that th pbnt may rest 
evenly on the anterior surfa f th 1 mb The pad 
and splint are fastened tog 1 by t { f plaster. 
Step 2. The splint, thus prepared, is laid along the 
front of the leg when tho knee has been bent, while 
an assistant holds the foot in good position. 

Step 3. A folded handkerchief is passed round the 
back of the limb at the top of the splint, and the 
ends, brought through the holes, are tied in front 

Step 4. A roller is apphed from above downwards, 
and fastened off at the ankle. 

Step 5. A "bird's nest" pad of cotton wool is laid 
under the point of the heel A folded handkerchief 
is next carried beneath the heel and wool, one end 
being brought up on each side of the foot, when a 
turn ia taken round the horn of the splint, and both 
ends knotted together over the foot (see Fig. 46). It 
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a good plan to nip up a Bmall fold of the handker- 
chief, before and behind the heel, with a needle and 
thread. 
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Fracture of tbe Patella. — When this bone is 
broken there is usually much swelling from effusion 
of blood and serum into the knee-joint ; while this is 
present, rest, with cold lotions, and elevation of the 
foot, are generaUy considered necessary. When the 
effusion has subsided, or been exhausted by aspiration, 
the upper fragment must be brought down to the 
lower one, by the following or Bimilar method : — 

Apparatus, — 1. Straight wooden splint with a 
foot- piece. 2. Pads. 3. Diachylon plaster. '4. 
Boiler. 5. Lint and wool, pins. 6. Two hooks or 
screws, gimlet, and screw-driver. 
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Step 1 . The splint is first fitted ; it should reach 
from the buttock to the heel, at which point a, foot- 
piece lises for the foot to rest against ; at the back of 
the splint a line should be marked 3 inches above, and 
another 3 inches below the knee-cap, into which a. stout 
screw or hook is inserted before the splint is put on. 
It ia then well padded, to support the ham and leg, 
while the heel is left free, and a pad is put between . 
the sole and the foot-piece. A firm crescent-shaped pad 
is prepared to sit like a saddle above the upper frag- 

Step 2. The limb is laid on the splint, while an 
assistant draws the patella as nearly as possible into 
its place ; the surgeon lays the crescentic pad on the 
thigh ahove the patella. He next takes a strap of 
plaster 2 inches broad and 20 long, warms it, and 
lays the middle across tho compress, drawing each end 
first tightly round the limb, and thon downwards 
and forwards in a figure of 8 ; a similar strap is fixed 
below the lower fragment and carried upwards. The 
knee is then wrapped in a thick layer of cotton wool, 
and the shin, ankle, and foot are also protected froSLV 
pressure in the same way. M 

Step 3. The bandaging begins by first fastening 
the foot against the foot-piece by figures of 8, then the 
leg by reverses until the roller arrives opposite to the 
lower hook, where it is fastened. 

Step i. A second roller is then begun at the top of 
the thigh and brought down the limb till it reaches 
the compress above the patella ; from this point it 
passes below the lower screw at the bock of the splint 
and makes one circular turn round the leg ; the roller 
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is then taken upwards acroBS the compress (as shown 
in Fig. 47) to the upper screw, where it also makes a 
circular turn ; having done this it again descends to 
reach the lower screw, and is returned as before. 
Each of these turns should he drawn tightly to bring 
the upper fragment as near the lower one as possible 



when this is done the bandage is completed over the 




knee by figures of 8. It suffices to fix the lower frag- 
ment, which cannot bo drawn up to meet the upper 
one ; the latter must descend to it 

Step 5. The limb is lastly put into position by 
elevatiDg the heel a few inches above the bed. 

The patient wears this splint for four weeks, during 
the first fortnight of which the bandage should bo per- 
aeveringly reapplied every three or four days imtil the 
upper fragment is brought into apposition with the 
lower one. After tour weeks the splint may be 
changed for a light starch or gutta-percha case, to be 
worn for six weeks more, and then replaced by a back 
splint of leather and knee-cap, that must not he laid 
aside for another period of four months. 

If the patient can be persuaded not to bend his 
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knee in walking for six months, the imion of the frag- 
ments will be less likely to yield afterwards. He should 
be also warned that much atiffoesa will result from the 
long-fixed position necessary to procure good union 
between the fragments : but the stiffness will all pass 
away in time, notwithstanding the long-enforced 
rigidity. 

As the methods, of which that just described is an 
example, often fail to fit together the broken surfaces of 
the fragments, other plans are employed which require 
more or less interference with the interior of the knee- 
joint. The following procedure is frequently adopted 
at University College Hospital with good results ;— 

The starch bandage, applied as early as possible after 
the accident, Apparaius. — 1. Sheet of millboard. 
2. Rollers. 3. Cotton wool. 4. A basin of freshly- 
scalded starch. 5. Lint and strip of plaster. 6. An 
aspirator. 

If it is decided to empty the capsule of the bli 
and serum effosed into it, the 'aspirator must be 
for that purpose before the splint is applied. 

While the apparatus is being put on, the knee mi 
be kept perfectly straight 

Step 1. Prepare two pasteboard splints, to reactf 
from just below the groin to within 3 inches of the 
ankle-joint, wide enough to nearly enclose the limb, 
leaving mi interval of 2 or 3 inches between the edges 
in front. 

Step 2. Envelop the limb in a thick, even layer dt^ 
cotton wool. If there be much difficulty in maintain- 
ing the fragments in good apposition, place a small pad 
of lint above the upper one, and fix it by a strip of 
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' l^aeter, carried in a figure of 8 underneath the knee 
to the front of the leg. 

Step 3. Next bandage the foot and ankle ; apply 
the Bplinta prepared aa directed at p. 91, and carry 
a roller, well starched as it is laid on, from the ankle 
to the groin ; care should be taken to cover in the 
knee well by figuraB of 8, arranged to fix tha upper 
fragment securely. 

Step 4. After applying one or two more layers of 
starched bandage, put the limb into position by raising 
the heel till the starch is dried. 

If the case, when dry, is at all loose, it should be 
cut open. When the position of the fragments has 
been ascertained to be satisfactory, the edges of the 
case must be pared where they overlap, and readjusted 
by a tightly-apphed bandage. 

The patient may get about on crutches in eight or 
ten days' time. 

Fracture of the Shaft of the Thigh-bone. — 
The LoTU/ Spliiii. Apparatus. — 1 . A wooden splint. 2. 
Boilers, 3 inches wide (one of 6 inches wide). 3. Per- 
ineal band. 4. Strapping, needle, thread, and pins. 5. 
Pad and wool. 

The splint for an adult should be 2^ or 3 inches 
wide, and long enough to reach from the nipple to 6 
inches beyond the heel ; two roimd holes, of |-inch 
diameter, are cut at its upper end, and at the lower 
end two notches 2 inches deep. 

lAston's Mode of applying the Long Splint. — Step 1. 
The limb is first washed with soap and water, well 
dried, and afterwards dusted with starch powder, 
especially at the perinsBum. 
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Step 2. The end of a roller is split f or a f ew inclies, 
and tho split ends passed through the holes at the 
upper end of the splint and tied. The roller is then 
carried down the inside of the splint and attached 
temporarily to the notches at the other end ; a pad is 
then fastened on the splint, by drawing the margins 
together with needle and thread across the outside of 
the splint, or by tying strips of bandage round the 
pad and splint at short distances. 

Step 3. Prepare the perineal band. This consists 
of a, silk handkerchief or napkin folded into a, flat 
ribbon, 1 inch wide and covered for about 1 foot of 
its length with oileil silk. A piece of smooth bro?ra 
paper, 1 foot long and 4 inches wide, folded into a 
ribbon 1 inch wide, makes an excellent foundation 
for the silk handkerchief to be folded upon. A band 
thus prepared is too stiff to become a cord after it 
has been worn a few days, which a simple hand- 
kerchief is apt to do. One end of the band is passed 
in front of the groin, and one behind the buttock, 
great care being taken that it presses on the tuber 
iachii in tho perinfeum, and not between that point 
and the leaser trochanter. The ends are run through 
the holes in the splint and left untied. 

Step 4. The ankle and back of the foot are wrapped 
in a layer of cotton wool, and the splint apphed along 
the outside of the body. The bandage which waB 
fastened to the spUnt is now released from the notch ; 
and, taking with it the cud of the pad, is carried under 
the sole, then in front of the ankle to the splint, Euid 
behind tlie leg round the intfimal malleolus to the . 
front agaiu. Here it crosses outwards and goes thence A 
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tiiTougli the lower notch of the splint to the inside of 
the foot again. This figure of 8 is camed four times 
over the dorsum of the foot^ twice through each notch 
of the splint, and is made fast by a pin or a stitch. 
In doing this, care must be taken to keep the leg and 
splint parallel, and that the splint does not ride over 
the back of the foot ; the external malleolus should 
be midway between the margins of the splint. More- 
over, the bandage must fit firmly rmtnd llie ankle and 
aplint, spreading over the dorsum no more than can 
be helped, to avoid straining the front of the ankle 
(means for more effectually preventing this strain will 
be afterwards detailed, on p. 80). All being ready 
for extension, an assistant, grasping the leg and splint 
above the ankle, pulls out the shortening till the broken 
bone is in a good position, while the snrgeon tightens 
the perineal band, and makes the ends fast in a knot. 

Step 5. The surgeon returns to the foot of the 
patient, and having laid some cotton wool along the 
shin and round the knee, continues the bandage. This 
is carried up the leg and over the knee by reverses 
and figures of 8, as high as the seat of fracture. It is 
customary to cany the bandage up the tbigh ; but 
this addition ia not an essential part of the apparatus, 
which is simply to keep up the extension in the direc- 
tion of the axis of the limb. A bandage conceals the 
limb and the position of the broken ends of the bone ; 
but it steadies the thigh and confines the muscles, 
thereby often preventing pain. 

Step 6. First protecting the bony parts with cotton 
wool, the muscles about the hip are confined by a spica 
carried round the body and the splint, not merely a 
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simple figure of 6, as depicted in Fig. 50, but a series 
of overlapping turns which ascend and cover in the 
hips well (see Fig. 60). Afterwards the upper end of 
the splint is drawn close to the body by a few ti 
of a broad roller carried round the chest (not the 
from above downwards (soe Fig. 50). 
The perineal band must be chat 
gets soiled, and the skin washed before a clean one is 
applied. After the first few days the band need not 
be very tight ; it suffices if not slack or loose. Mr. 
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Coxeter makes india-rubber tubes in the shape of » 
perinecd bandj these are hlled with water when inl 
use (see Fig. 48). 

Stirrup extension is a mode of relieving the strain on 1 
the front of the ankle, caused by the pressure of the 
roller which afiixes the splint to it A 3-uich wide 
roller or bit of wood of the same breadth is laid against 
the sole of the foot, and a stout india-rubber ring 
2 inches in diameter is slipped over it. A piece of 
strapping plaster, i feet long and 2 inches wide, is 
passed half-way through the ring, and iised securely to 
the bandage or bit of wood forming the bar of the 
stirrup, after which the ends of the plaster are carried 
up the leg on each side. The plaster is kept in plaos J 
by a second strip laid on in spirals up the limb asV 
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in Fig. 49, and the indiarrubber ring is bitched against 
a hook at the end of tbe splint, By this means the 





strain is transferred to the leg, and tbe ankle is left 
free. If the ends of the plaster are carried beyond 
the knee a short distance, most of the extending force 




82 FRACTTJKE3 

IB applied directly to the lower fragment of the iemi 

and very little if any strain is inflicted in the fenee- 

joint itself. 

Mr. Bnckston Browne has improved the mode of 

attaching the elastic ring to the foot of the long aphnt ; 
ho uses a hook passing through a small 
bracket, and having a nut with a screw- 
thread, in which the end of the hook 
runs. Hook and bracket are fastened 
to a block of wood, which, in its turn, 
I ail be screwed to the end of the splinti 
J^y drawing the hook downwards and 
tightening the nut the proper amount 
of yielding strain can be obtained (see 
Fig, 51). There are several other ways 
of maintaining a continuous but slightly 
yielding strain on the muscles of the 
thigh. 

The long splint is to be worn con- 
tinuously for six weeks; or, what is 
better, after tho first three weeks it 
may be replaced by a starch bandage, 
and the patient allowed to get about 
Btnn Bromie'a 01 crutchos with his leg slung from 

thigh aitiinaioa. [yg neck. 

The Scotch Todhod of applying the Long Sptint. — 
Apparatus. — I. A long splint as already described on 
p. 77. 2. A sheet of millboard for short splints. 3. 
A sheet or tablecloth. 4. Two largo-sized handker- 
chiefs or slings. 5. Cotton wool, oiled silk, and 
6. One dozen stout carpet pins. 

Step 1, Prepare two pasteboard or thin wooden 
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splints, one to reach from the anterior iliac spine to 
the patella, but a little short of both points, the other 
to extend from the inner sideof the groin to the internal 
condyle ; pad tho aplinta lightly with cotton wool. 

Step 2. Fold the sheet ao that it will extend from 
the heel to the crest of the hip, and wrap it round the 
long splint, leaving unwrapped only sufficient to 
envelop the hmb. 

Step 3. Next place a folded handkerchief round 
the back of the leg above the ankle, and cross the 
ends over the foot Another handkerchief shonld be 
applied aa a perineal band (see p. 78). 

Step 4. While one assiatanfc holds the ends of the 
perineal band, another grasps the leg above the ankle 
and extends the limb. The surgeon then applies the 
short thigh splints, and secures them by loops of 
bandage. 

Step 5. He next adj'uste the long splint to the outer 
aide of the limb, passing the free portion of the sheet 
. under the ankle, leg, and thigh, and folding down the 
upper border of the sheet sufficiently to allow it to fit 
evenly at the perinasum and over the groin in front. 
The ends of the perineal band are then passed through 
tho holes in the splint and tied firmly together, and 
the ends of the lower handkerchief are also fastened, 
by tying them over the notch, below the foot. Thus 
extension is maintained. 

Step 6. Having protected the point of the heel with 
a " bird'a-nest " of cotton wool, the surgeon draws the 
sheet smoothly and evenly over tho front of the limb, 
and fastens it by carpet pins along the anterior edge of 
the splint. 





Fig. 62.— To apiiljr the 3ci 



In childrea fractures of the femur (and oftentimea I 
hip dieease) are best treated by Hamilton's splint 1 
(see Fig. 54). 

Two side splints connected by a crosa-piece at the 
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lower ends, long enough to reach upwards, nearly to 
the arm-pits, but separated a little more widely below 
than above, to render the periuseum more accessible, 
are laid on each side of the body. Strips of mUlboard 
are laid round the broken thigh, and the injured 
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limb is firmly bandaged to the splint The coaptation 
splints, the trunk, and the sound limb are all made 
fast by strips of stout plaster. Counter-extension is 
seldom needed in children, because the periosteum is 
rarely torn through. But if there be much shortening, 
a perineal band can be added. It is nevertheless 
troublesome, aa it is constantly soiled. A child so 
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fixed can be lifted from the bed or turned over w 
risk of displacing the broken ends of the b 

A double Thomas's hip splint is also well adapted 
for treating this fracture {see p. 137), 

Continuous Extension with the Limb 
flexed— The muscles attached to the upper end of 
the femur sometimes cause so much flexion and rotation 
outwards of the upper fragment that union of the 
bones in such a position produces a result which is 
illustrated by Fig. 55, drawn from a preparation in the 
museum of University College. 

This crooked union is prevented by bending the 
thigh and relaxing the muscles of the hip. This ■ 
object is accomplished by using the double indine planes, | 
as shown in Figs. 56 and 57. 

The limb is raised over a wooden frame about 
8 inches broad, with a double slope high enough at 
the apex for the leg and foot to hang unsupported 
down the farther side (Fig. 56). It is well padded i 




before being applied, and the leg and tliigh are secured ' 
to it by a roller passed round the limb and plana A 
better mode of steadying the limb is to fix a tron^ of 
gutta-percha while the limb lies on the plane. When | 
the trough is set, it is screwed down to the wood at 4 
one or two points. 
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Silting the double incline planes was 
practised many years ago by Mayor of Lausanne, and 
has been improved by Nathan R Smith and Hodgen of 
America. It ia an apparatus very easy for the patient^ 
and particularly well suited for compound fractures of 
the thigh, for fractures near the trochanters that require 
a flexed position, or for fractures of the neck of the 
femur where the patient's feebleness does not permit 
the constraint of the long splint. 

Appiratii'S jw Hodgen's Method. — 1. A bent wire 
frame (see Fig. 57) with a separate foot-piece. 2. Two 
pulleys, a rope with tent stretcher passing up to hooks 
in the ceiling, or to some suitable support, 3. One 
long and one short soft pad. 4. Strapping plaster, and 
some ends of bandage. 

Step 1. The limb is washed and dried, and the 
short pad fitted to the foot-piece, which is furnished 
with some hooks at its lower surface, where ends of 
bandage or tape can be fastened for fixing it to the 
wire frame. The frame is next prepared by passing 
strips of bandage across it from side to side at short 
intervals, to make a support on which the limb is 
laid ; if there is no wound, a soft pad may bo put on 
the frame first, but if one be present, the limb should 
rest immediately on the strips of bandage, which can 
be changed whenever soiled, and replaced by clean 
ones without disturbing the limb. These strips 
should be tacked on with a needle and thread, so 
that, when the limb is placed on the apparatus, they 
can be shortened or lengthened till the leg bears 
evenly on them. 

Step 2. The foot-piece ia adjusted and fastened to 



the foot by straps of plaster cajried round it and 
eachi side of the leg, as was done for the stirmp e 
tension in the "long splint" {p. i 

Step 3. The limb is next placed in the cradle ^ 




formed for it, to the lower end of which the foot-pieoo 1 
is tied securely; the ropes are rove through the 
pulleys and tightened till the limb swings easily. 
The point of attachment of the ropeis must not be 
just above the limb, but beyond it, that the leg may.J 
be drawn away from the body along its own axia.J 
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r The weight of the body makes counter-extension 
I sufficient to remove all shoi-tening iu a few days. 

Fracture of the shaft of the thigh-hone in the adult 
may also he treated by simple extension, with a 
weight and pulley, as is described below, for 
hip disease orfractiire occurring in young children. 
I It is a good plan in most cases to enclose the thigh 
within throe or four short well-padded wooden splints, 
aa they serve to maintain the ends of the bone in 
good position. 

Continuous Extension with the Knee 
straight is employed for fractures of the femur and 
in hip disease. It is procured as follows : A stirrup 
is fastened to the leg in the way described at p. 80, 
hut taking care to use a strip of plaster long enough 
to reach to the thigh above the knee. A cord and 
weight are attached below the sole of the foot, and 
passed over a pulley fixed to a tripod frame (Fig. 58), 
or any convenient object beyond tlie bod, in a hne 
with the axis of the limb. The weight should 
balance the contraction of the muscles, and usually 
varies between 2 and 6 lbs. A perineal band fastened 
behind the patient's head keeps the body from follow- 
ing the limb. The weight may be a common scale 
weight, or a bag with a hole at the bottom closed by 
a string, and filled with shot or sand, or a can with a 
tap at the bottom filled with water : these arrange- 
ments allow increase or lessening of the weight, 
without slackening the coid and moving the hmb. 
This apparatus requires no bandages, which are 
difficult to keep clean in children. 

The pulley-stand should be capable of being made 
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taller or Hhorter, bo that in cases of liip diaeaBe with 
flexion, extension can be made while the thigh is atill 
bent at the hip. By lowering the standard as the 
flexion gives way, tho plane of extension can be slowly 
brought down to the plane in which the trunk hes. 
The trunk should always lie flat on the mattress, so 
that the spines of the lumbar vertebrie are not arched 
upwards. When they assume that position the pelvis 



4 




is tilted forwards, and the plane along which exten- 
sion of the thigh is made is too near to the horizontal 

The perineal band may be often dispensed with, 
by laying the patient on a flat mattress and raising 
the foot of the bedstead a few inches higher than the 
head ; the body then sinks towards the head of the 
bed and resists the extension of the leg. 

Many other plans are employed in the treatment 
of fractured shaft of the femur — the starch bandage, 
Thomas's knee splint, etc. The knee splint is supple- 
mented by the addition of short strips of wood or 
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millboard fastened round the thigh, and of a atiirup- 
extension to the leg and thigh below the seat of 
fracture. For Thomas's splint, see p. 138. 

Staxoh bandage. — The following mode of apply- 
ing the starch bandage and pasteboard splints may be 
used in all varieties of fracture ; the length of the 
splints and the number of joints that should bo 
included depend on the bone that ia broken. 

Some surgeons apply the starch apparatus imme- 
diately after the fracture has happened, others wait 
_ until partial union is procured and the irritability of 
the muscles and swelling of the limb have subsided. 

A^aratus.-^l. Sheets of bookbinder's millboard. 
2. Hollers suitable for the size of the limb. 3. 
Cotton wool. i. A basin of freshly-scalded starch. 
5. A long strip of plaster, to reach as high as the 
bandage will extend up the limb. 6. If the fracture 
be recent, a wooden splint will generally be necessary 
to keep up extension while the starch is drying. 

As a general rule, the joint at the lower end of the 
fractured bone should always be fixed, and that at 
the upper end also, if the fracture is near that point. 
For an example of the mode of litting, let ua suppose 
the femur to be broken between the middle and 
lower thirds, as in Fig. 60. 

Step 1. The limb is first measured for the splints. 
The length from the top of the sacrum to the heel, 
from the tuber ischii to tlie inside of the foot, and 
from the iliac crest to the outside of the foot, should 
bo taken, and three strips of millboard prepared of 
corresponding lengths ; the posterior one being 3 
inohee wide above and 2 inches, or, if the limb is 
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Binall, li inch wide at the heeL Tha inner aod 
outer strips of similar width must be cut with gide- 
pieces for the toot, and these side-pieces stop short of 
the roots of the toes. The splints are readily cut, by 
first marking on the sheet of millboard the required 
width and length of the strips, then bending it over 
the edge of a table along these lines. The two 
lateral splints may be first taken from the sheet in 
one wide atrip, aft«r al!owi)ig for the foot-piece ; the 
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two stripe are separated through a diagonal line, so 
that the broad end of one splint is taken from the 
narrow end of the other (see Fig. B9). 

When the strips are cut they should be laid on a 
large tea-tray or sink, and boiling water poured over 
them. When somewhat softened, the edges should 
be thinned by peeling off little strips along them, 
after which some more boiling water may be poured 
on and allowed to soak in while the limb is prepared. 

Step 2. The limb is washed and dried ; a strip of 
diachylon plaster I iuch wide ia laid along the front 
to protect the skin when the case is being cut open 
after it la dry ; the limb is next wrapped evenly in 
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cotton wool, putting a scrap between each toe. This 
is beat done by imrolliDg a sheet of wadding, splitting 
the sheet into a layer of suitable thickness, and 
tearing it into strips about 3 inches broad, which 
are then wound evenly round the limb as high as the 
splints will reach. 

Step 3. The splints are next adjusted and moulded 
to the limb, being temporarily secured by a few ends 
of bandage tied round them. One assistant grasps 
the splints and foot at the ankle and keeps up ex- 
tension, while another holds the thigh. The sur- 
geon then proceeds to roll the bandages, first round 
the foot and ankle, and then up the leg, rubbing in the 
warm starch as he proceeds. Each turn of the roller 
should be made tightly, for when the case dries it 
always grows loose by the evaporation of the water it 
holds. As reverses are always difficult to cut through 
afterwards, they should be avoided, and the bandage 
laid on in simple spiral or figure of 8 turns. When 
the perinieum is reached, the surgeon wraps round the 
pelvis a broad and thick strip of cotton wool, while an 
assistant on each side of the patient supports his body 
on a folded sheet or jack-towel, and a third holds the 
broken limb. The bandaging is then continued in a 
well-fitting spica, and ended by a few circular tiima 
round the body. If the splint touches the crest of 
the ihum it should be shortened tiU it clears that 
point, or it will gall the patient afterwarda A fold 
of soft lint in addition to the cotton wool should line 
the splint at the perinajum, or the sharp edge of tho 
bandage, when it is dry, will chafe there also. When 
the first bandage is complete, the limb should he 
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smeared again with starch, and a dry bandage roUed 
over it from below upw.avds, which must be similarly 
saturated with starch as it is laid on the limb, and 
when finished the whole ia well covered with starch. 

If the fracture ia recent, and no union has taken 
place, a long splint should be put on outside the caae, 
fastened to the foot and extended by a perineal band 
while the starch ia drying, that tbo limb may not 
shorten. If the wood splint is not used, the limb 
should be supported in a good position by sand-baga 
laid along its sides. I 

In three days the starch is quite dry, but the 
drying may be hastened by hot^water bottles or hot 
sand-bags laid in the bed.^ ^^^len used for the im- 
mediate treatment of fractures the case must then bs 
cut up along the front from bottom to top ; it will 
often be found loose, especially where swelling had 



Bg, eo,— Stuch B&ndAgo. 

existed before. This is best remedied by paring the 
overlapping edges with scissors. If any projecting 
part ia chafed, an accident that ought not to happen, 
the case may be lifted from the sore part by a little 

' Tandell finds that tliE following batter dtiea la two or three 
— Beat the whites of one dozen eggs to a stiff froth, tiien 
rtir in floor hrisklj to n moderately thick hatter. 
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more wool laid aroimd, iwt on the part pinched. The 
limb being in a satiafactory position,, and the case 
fitting property, a raller is carried up over the whole 
to keep it in place while it is worn (Fig. 60). 

Cutting up starch or plaster of Paris bandages is 
often a tedious process, and many instruments have 
d for doing so. A pair of French gardener's 




Fig. 6S.— Carpenter'fl Dotetail S»w. 

pruning shears do best for starch, and a carpenter's 
dovetail saw with a stiff back for plaster; if the 
toothing of the saw is carried well round the front end, 
the saw will serve the better {see Figs. CI and 62). . 
When the lower extremity is the part injured, a 
fortnight or three weeks should he spent in bed after 
the accident, while swelling is going down and estrav- 
aaated blood being absorbed. After that, the patient 
need not be confined to bed ; on the contrary, the limb 
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should be supported by a sling round his neck, wl 
he geta about. 

The fracture should be examined from time to- 
time, and at the end of three or four weeks some of 
the joints previously confined in the splint may be 
released by cutting ofi^ the part covering them. In 
four or six weeks, according to circumstances, the 
starch splint may be discarded, and a roller alone 
worn for a few weeks longer. If the part is s 
dependent one, such aa the leg, it should be sup- 
ported by a bandage after the splint has been removed. 
The limb may also be washed with soap and water, 
and then anointed with simple ointment, if the skin 
be roughened or irritated by long confinement. 

Plaster of Paris Bandage. Apparatiis. — I. 
Fresbly-bumod white plaster of Paris. If the plaster 
have become stale by keeping in improperly closed 
vessels, and it be impossible to obtain fresh plaster, 
the water the plaster has absorbed from the atmo- 
sphere can be driven off by heating the powder in an 
ordinary oven, or before the fire, to 200° Fahr. or 260° 
Tahr., but not higher, as greater heat destroys the 
power of "setting." 2. Eollers, about 2^ inchea 
wide, of "crinoline" muslin {i.e. coarse with an open 
texture), 3 yards long. 3. A roller of Welsh flannel, 
3 inches wide and 6 yards long. 4. Basin of cold 
water deep enough to submerge the bandage when set 
on end. 5. A kitchen spoon. 

Step 1. The muslin rollers are best prepared by 
being loaded with dry powder just before they are 
used. To do this the roller should be gra<Iually un- 
rolled on a table whUe one person rubs in the powder, 
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and a second rolls tha loaded bandage up sgain loosely. 
While this is being done, the limb should be thoroughly 
washed and dried, and supported by sand-bags. 

Step 3. The surgeon carefully wraps the limb, 
wherever the plaster will reach, with a Welsh flannel 
roller. This protects the skin from the rough case when 
the apparatus is set and hard. While this is being done, 
a bandage should be set on end under water till all the 




air has bubbled out ; it is then ready for use ; while the 
first is being applied another is put to soak, and so on. 
When the fracture is reduced the sui^eon entrusts 
the limb to assistants, who will maintain reduction 
whOe he lays on the plaster rollers, rubbing the folds 
down closely to the limb as they are laid on. Usually 
two or three layers of roller give suflicient rigidity to 
the apparatus ; but if the limb is heavy, the case should 
be strengthened by laying strips of bandage along the 
sides of the limb, and spreading over it an additional 
coating of plaster. This is prepared by shaking the 
powder into a basin of water kept constantly stirred. 



till it has the consistence of thin cream. The eni^oQ I 
must watch that the fractm'ed bones are kept in posi- 
tion till the plaster is set ; a process sufficiently 
advanced in five minutes for the bandage, supported 
by sand-bags, to be left till dry. 

When the thigh or hip is to be bandaged the 
patient's body must be made accessible to the roller. 
If two stiff uprights 1 fopt long be screwed to the | 
end of a finn table, and a piece of broad bandage 
fastened to them at their ends, a sling is formed on 
which tJie patient's buttocks may rest during the 
application of the bandage. His loins and shoulders 
may rest on a holster or coiled -up mattress. The 
broken limb can be extended by weight and pulley 
carried over a standard (as in Fig, 58) until the plaster 
has set. The sound leg rests on a chair meanwhOe. 

When the plaster is quite set the broken bone is 
immovable, and may be carried about without risk of 
displacement But the rigidity of the case and the 
labour required to cut it open render this mode 
of application of plaster of Paris less suitable for 
recent fractures than Croft's metliod, described o 
next page. 

Before the patient gets about, the surface may be | 
brushed over with melted paraffin or gum, or a fresh 1 
roller gummed on it, to prevent cmmbUng down of 
the somewhat brittle surface of the case. 

In deciding what joints should be included in the 
bandage, the same rules obtain for this as for the 
starch bandage. No more joints should be rendered 
immovable than are necessary to obtain command of ■ 
the broken bone. When the fracture is near a joint, j 
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that Joint must be confined to prevent the honea from 
moving. When the fracture is near the middle of a 
bone, sufficient control can often be exercised to 
prevent the broken ends from moving, while the joint 
above remains free. 

To ait a Window. — If the plaster apparatus is 
applied over a wound, the latter should be covered 
with greased lint, and its position noted before the 
rollers are applied ; when the apparatus ia set, the 
plaster must be dissolved around the wound by touch- 
ing it with strong hydrochloric acid ; when the acid has 
been carried completely round, the isolated fragment 
of plaster may be removed, and the wound exposed. 

For removal, the splint can be softened by acid 
along a line, and slit up with scissors, or aawn through, 
when the apparatus will come off in a pieca 

Mr. Walker, of Peterborough, has invented a 
machino for passing the dry bandage through a cream 
of equal weights of dry plaster and mucilage (the 
latter prepared according to the directions given in 
the British Pharmacopceia). This mixture seta slowly, 
and gives the operator more time for applying the 
bandage. The machine rolls the sodden bandage as 
it issues from the cream on a apindle ready for use. 

Common calico WHO'S can be made to answer the 
purpose tolerably well when bandages of looae texture 
are not at hand. 

Croft's Plaster of Paris Splints for the Leg. — 
This plan ia an improvement on the Bavarian plastei' 
case, which has never been widely adopted in this 
country. It has the advantage of being apphcable 
y after the accident 
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Apparatus. — ], Four strips of house flannel or old \ 
blanket, in width equal to half the circumference of | 
the limb and long enough to reach from the thigh I 
above the knee to the toes. 2. Two 2^-inch muslin 
rollers, 6 yards long. "Butter cloth," Le. the gauze 
in which London buttermen wrap fresh butter is 
the beat material for the bandage. 3. A packet of ■ 
freshly-burned piaster of Paris. 4. A basin of cold 
water. 

Step 1. Wash and dry the limb as it lies on a 
couch supported by sand-bags. 

Step 2. Take the patient's stocking and lay it out 
flat ou a table. This serves as a guide for the shape 
of the flannel strips, which must be made in pairs, to 
fit the leg sideways, hut leaving half an inch of the 
leg in front uncovered and not overlapping behind 
Thus two inside lateral splints and two outside ones 
are made to fit the leg and foot from just above the 
knee to the roots of the toes. 

To ensure that the fracture shall be thoroughly 
reduced, and that the fragments are kept in good 
position td) the plaster is firm enough to hold them | 
still, the patient's muscles should be made passive by 
administering to him ether or chloroform. 

Step 3. Lay an inside and an outside strip on a 
table, outer surface uppermost, and shake plaster 
powder into a wash-hand basin half filled with water, 
stirring constantly till a thin cream is formed. Take 
the other outside and inside splints, and soak them 
thoroughly in the cream, squeezing the air well out 
of the flannel. Next lay the soaked strips on their 

-*eponding dry fellows. 
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Step 4. Reduce the fracture, and, while the broken 
bones are kept in position by assiatanta, apply the 
splints to the limb, the dry surface next the skin, 
moulding them well to the irregularities of the limb. 
Still maintaining proper traction on the bones by 
means of one or two assistants, roll on the dry muslin 
rollers in spirals and figures of 8, evenly, not tightly, 
and so that no one turn is tighter than another. One 
thickness is enough. 

Traction must be kept up till the plaster has set, 
which takes place in a few minutes. When set, the 
limb is laid in an easy position on a pillow, toes 
upwards. In two weeks the patient may get on his 
crutches. When it is desired to remove the splint for 
any reason, the bandage is slit in front by scissors, 
and the two halves of the case open by bending 
at the back, where the bandage, being supple, acts as 

Various stiffening materials, such as gum thickened 
with powdered chalk, glue, paraffin, etc., are also em- 
ployed for stiffening bandages and flexible splints, 
after they are moulded to a limb, but none of them 
are as readily procured or have much advantage over 
starch and plaster of Paris. Silicate of soda stiffens 
the bandage sufficiently to need no pasteboard splints, 
but it requires as much time as starch to set and dry. 
A detailed description of the mode of using them is 
unnecessary. 

Sand-baga are very useful to prop up an injured 
limb on either side. For this purpose they are better 
than pillows, as they do not yield to the weight of 
the port they support. They should be n>Aii% t)\. 
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macintosh cloth, he about 4 or 6 inches thick, and in 
length vary from 1 to 4 feet. The seams should be 
well closed that the sand may not escape. The 
macintosh should be covered with Sannel, renewed 
from time to time. The aand should be washed and 
well baked before the bags are filled, that it may not 
rot the cloth containing it. The bags should be only 
three-quarters full, or they will be too hard to adapt 
themselves to the hmb when in use. 

Sayre's Plaster Jackets. Apparatus. — 1. A 
packet of freshly-burned plaster of Paris. 3. Knitted, 
elastic, woollen "Bkin-fitting" vest.^ 3. 2, 3, and 
4-inch wide rollers of "crinoline" or cross-barred 
muslin, 3 yards long. 4. Cotton wool and felt. 5. 
Two silk pocket-handkerchiefs. 6. Sayre's triangle, 
with pulleys, head-collar, and arm-loops. 7. Twobasina 
of cold water deep enough to submerge the rollers 
when set up on end. 8. Strips of thin tin-plato, 
J inch wide, and punched with holes to roughen their 
surfaces. 9, Safety plus, needle and thread. 10. 
Towels. 11. Black lead or crayon pencil. 

Besides the above, Welsh flannel rollers, and thick 
soft felt are often useful to protect the skin overlying 
bony projections from being chafed under the plaster 
case; and an apron with hreast-bib and sleeves to 
protect the operator's clothes. 

Step 1. From six to twelve rollers, according to tbe 
size of the patient, are prepared, as directed on p. 96. 

Step 2. The suspending triangle is erected ; the 



' The " Bkiii-litting " vests hth mttda by the A 
Knitting Company, Oxford Street, London, and ai 
g^d lutriunBiit-nuhera. 
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basins of ^ater, bandages, pins, and other article are 
all set ready. 

Step. 3. The patient, stripped to the skin aa low as 
the top of the thigh-bonea {great trochantera), pulla 
on the akin-fitting ahirt. The upper edges are drawn 
towards each other as high as the top of the shoulders 
by tying the shoulder-straps together, and, if needed, 
by a few atitchea carried backwards and forwards at 
the root of the neck. Then, beneath the shirt and 
nest the skin, a pad of cotton wool folded in a silk 
handkerchief is slipped up in front, leaving the ends 
of the handkerchief hanging below the shirt. This 
pad, termed the " dinner-pad," is used to preaerre a 
shght concavity over the pit of the stomach and the 
navel aftei' the plaster has set. In women two small 
pads should overlie the breasts. When the pad is 
put in, fasten the shirt down in front and behind 
with safety pins to a folded towel passed between the 
thighs. A towel should then be wrapped round the 
patient's legs to protect the dress from falling water 
or plaster. The level of the arm-pits while the arms 
hang down is then marked in pencil across the back 
and front of the shirt 

Step 4. Arrange the patient in the suspending 
triangle, and let him draw himself up until hia weight 
is supported by his neck and arms; the tips of his 
toes should rest on the ground to keep steady the 
body. But the patient must support himself by 
pulhng the cord just so much as feels comfortable to 
him, and no more. 

This being arranged, begin the bandaging, 
assistant plunges into water a roller, so that as it 
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Operator; as he does so he aqueezea out the excess of 
water and puts iu another raller to soak. The operator, 
Btanding in front of his patient, rapidly rolls on the 
bandage, beginning at the top, where the pencil mark 
shows the level of the arm-pita ; above this lino the 
bandage must not be caiTied. The assistant watehes 
the progress of the bandage behind the patient, 
smoothing down the tuma as they are appHed, that 
they may fit closely to the patient's body ; and wetting 
any part of the bandi^e that the water may nofc have 
reached during immersion. Bandage after bandage is 
thus laid on the trunk, taking care to carry the lower 
turns well below the hips, just avoiding the pnbes and 
the great trochanters. When the trunk is wrapped in 
one layer of bandt^e, strips of tin-plate, long enough to 
reach a ly f m the uj i b 1 t th 1 w er one, 
are la d al n ah t bral gr d bel w each 

arm-p t th a ffi ntly ppl to b d eadily 
toth hp fthbdybtgi th a ngidity 
wher t 1 k ly t b tra n d by th ht of the 

patient h 1 and h Id A th tnp are ap- 

plied by th a. t nt th p t rs them in 

with hi 11 Wh b t th th kn ses of 
bandage are applied, the jacket is thick enough for 
all but very heavy patients. The "dinner-pad" 
should be withdrawn ; the patient laid on a flat couch 
wheeled close to him, so that the soft plaster case 
may not be strained before it has hardened.^ The 
' A Borrqw table, long enougli to receive tfie patient's fall 
IflDgt^ and swinging at Ita centre ou e. Btaiid like a toilet looklng- 
gUaa, is i^seful. It can be raised agamst the patient while be U 
still Buapended verti^^ally ; he may then be lowered on it to a 
horizontal poaition without risk of bending bis jacket. 
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Operator, while the patient hea flat, moulds the jacket 
about the hips and groins by a little pressure of the 
hands. The patient is then covered with a light 
shawl or coat for half an hour, or less, till the plaster 
has set. This interval may bo employed in bending 
down harsh edges, turning down the upper borders of 
the skin-fitting shirt, and the lower ones upwards, etc. 
As soon as the plaater has set, the patient may be 
dressed and may walk about, though it ia well that 
he take little exercise till next day, when the jacket 
will be thoroughly dry. 

The Jviry Masl. — -When the disease in the spine is 
placed above the lower dorsal region, the jacket can- 
not be carried high enough to prevent the forward 
pressure at the diseased part. To obtain this, an iron 
support is attached to the plaster jacket while the 
bandage is being applied. From this support a steel 
rod rises behind the neck aud head, and ends fan- 
mediately above the vertex. Here a cross-bar, turning 
horizontally, projects across the head. From this 
cross-bar the head is alung in a jaw-bandage, and 
thus the weight of the head is lifted oEf the diseased 
spinal column (see Fig. 65). 

When it is desirable to remove the jacket it can 
be sawn down the front and turned one-fourth round 
the patient, who slips out sideways through the gap. 
■e it is worn again, half an inch is cut off each 
edge and replaced by a strip of leather riveted 
The leathers are perforateii with eyelet-holes, 
that they may be drawn closely together by a lace 
after the jacket is put on. 

Besides jackets of plaster of Paris, jackets of 



Cocking's poroplastic felt are also moulded to the 
body while hot and Bupple, being afterwards trimmed 
and fitted with lace and eyelet-holsa along the front. 
Jackets so made can be removed and replaced at 




pleasure. They are sold in various sizes, moulded on 
blocks so aa to be readily adapted to the patient's 
figure when heated. They may he softened either in 
an oven or in boiling water before being fitted on. 
They are far more difficult to apply properly, and 
never fit as accurately as a plaster case. 

Cradles are hght arched frames of wire or cime 
to support the bedclothes over an injured limb. On 
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emergency an efficient cradle can be eonatructed from 
a bandbox by knocking away part of the bottom 
and putting the leg through it. If used to protect a 
foot, a notch may be cut with strong scissors, not a I 
knife, tor that splits the wood. 

If the cradle is stout enough, it is useful to s 
broken limb in its splint, and often great relief i 
thus given to the patient. Dr. Salter's Swing Cradla | 
ie specially contrived for the purpose, and is shown, 
Fig. 41, p. 68. 

The Canopy Cradle is a handy arrangement, I 
consisting of a straight wooden blade, 18 inchea 
long and 2 wide, like a large paper knife, which is 
placed underneath the bedclothes. The clothes and 
blade are then grasped from the outside by a notched 
block of wood suspended by an easOy disposed cord 
and ring from the ceiling or bed frame. When this 
mode of suspension is not convenient, as in a low 
bedstead without curtains, the weight may be sup- 
ported on a cord, running diagonally from the head 
to the foot of the bed. 

Leather Splints — For these splints sole-leather, 
to he purchased at any leather dealer's, is used. In ' 
preparing them, the required length should be firat 
noted down, then a series of transverse measurements 
taken at tie widest and narrowest parts of the iimb 
and over the projections of joints, etc., or a pattern 
may be first cut in paper and laid on the sheet ol 
leather from which a corresponding piece is cut 
The spbnt should always be so arranged that its edges 
do not bear on any bony point, the shin, or malleoli, 
pie, but either fall short of or pass beyond 
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them. The hair side of the leather should go next 
tlie skin, as it ia the smoothest and least irritating. 
The edges of the splint must bo thinned by bevelling 
off the outside for about an inch all round, and no 
sharp comers should be left. AVlien the leather is 
prepared it should be soaked, if the time can be 
spared, for twenty-four hours in cold water, but when 
wanted quickly it can be softened in a few minutes 
by soaking it in warm water, to which a little vinegar 
is added; this, however, renders the leather brittle 
when dry, and apt to curl at the edges. When the 
leather is softened, a very thin even layer of cotton 
wadding or of lint is laid on next the skin ; the splint 
is then moulded to the limb with the hands, and 
bandaged firmly ; in twelve hours it will be dry and 
rigid. The roller is then unwound, and any parts of 
the splint pressing unpleasantly are marked before 
removal. It is then trimmed, and laid betweei two 
layers of wash-leather stitched together round the 
edges. The splint is now finished, and can be either 
fastened on by a roller or by two or more straps and 
buckles stitched to it. 

When support is required for a joints the splint 
should be fitted to the sides of the limb, where the 
leather has the rigidity of its width to prevent bending, 
instead of only that of its thickness, as at the back of 
the joint 

Leather Splint for the Hip. — This joint is by 
far the most difficult to fit. The hip splint should 
obtain a good grasp of its fixed point, the pelvis, and 
a stiff bearing on the front of the thigh where its 
pressure is to be exerted. There are many plans of 
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procuring a, satiafactory fit The tollowing ia one ( 
the best. 

First cut a pattern on a sheet of paper, from which i 
to shape the leather. If possible the patient should ] 
stand while the pattern is fitting. Take a sheet of I 
paper large enough to roach round the body, and long I 
enough to extend from the lower angle of the acapuU I 
to the leg below the tnee. Lay it against the 1 
diseased hip, with its vertical margin a little beyond I 
the middle line in front towards the sound side, and I 
carry the other part round the body behind, till the I 
front is reached on the sound side. Feel for the | 
anterior iliac spine, and mark with a pencil the point > 
midway between it and the pubes; from this draw 
one horizontal line inwards to tho border of the paper, 
and a second obliquely to the perinseum. Then seek 
for the junction of the eacrnm and iliac bone behind, 
which corresponds pretty nearly to the point first 
found in front; from this mark the gluteal fold. 
Next carry a line vertically from the upper border of 
the sheet of paper to the great trochanter ; and lastly, 
mark the level of the pelvis. Lay the sheet on a 
table and slit it with scissors along the lines marked, 
apply it a second time to the body and bend the 
thigh part round the thigh, making its anterior 
margin reach well to the inside of the limb, while 
the posterior part should meet it from behind. The 
splint should also reach downwards to the back of the 
knee. The paper is then trimmed down to these 
dimensions. The hip part is next trimmed so that ; 
it clears the buttock on the sound side and passeB | 
round till it meets the part in front. The pattern 



being complete, cut a piece of sole-leather to corre- 
spond, arraoging that the hair or " skffti " side of the 
leather will lie next the skin ; bevel oft' the outer edge 
all round, and soak the leather till thoroughly soft in 
water : wipe it and bandage it carefully first to the 
trunk and next to the thigh. When it is set, super- 
fluoDB and overlapping edges must he marked before 
removal; lastly, the sides of the vertical notch. 



r between the hip and trochanter, are stitched together 

I and the splint is covered with wash-leather. 

I The accompanying figure, 66, is drawn from a 

sphnt fitted by the late Mr. Heather Bigg on the plan 
just described. It has been made by the draughts- 
man of narrower dimensions than are advisable. 

GvihiferclM may always be substituted for leather 
in these splints, and the same plan of fitting is used, 
except that the notching requisite in leather is not 
necessary in using gutta-percha. For the directions 
to use this material, see p. 50. 
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GoodCs flexible wooden splints consist of thin laths 
of wood fastened side by side on stout oiled cloth or 
leather. They are very light, can be easily shaped, 
and the impermeable covering. has the advantage of 
preventing their being soUed by discharges. 

Poroplastic felt, roughly shaped by the instrument- 
makers into spKnts, can be obtained in sets of different 
sizes. They are very useful, as, when heated in an 
oven or in boiling water, they become quite supple, 
and can then be exactly moulded to the limb they 
are to support. 
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DISLOCATIONS 

TiiE main obataclea in reducing dialocations are en- 
tanglement of the displaced bones together, and con- 
traction of the muscles; the entanglement of the 
bonea determinea the direction in which extension 
must be made, and also that of the comUer-(xtensioii, or 
point at which the body is fixed to resist the traction 
practised on the limb ; this should be exactly opposite 
to the direction in which the limb will be drawn. 
The muaclea can always be relaxed by chloroform, 
hence it is better, when they are powerful, not to use 
the limb as a lever to prize the head of the bone into 
its placa Steady extension instead is bettor, to dis- 
engage the bone from the parts against which it is 
caught^ and to bring it opposite its socket, into which 
the hands of the surgeon guide it with less risk of 
laceration of the soft parts than attends forcible 
leverage. Lastly, tho poaition of the rent of the capsule 
in certain jointa, such as the ahoulder and hip, must 
be borne in mind, because the head of the displaced 
bone has to be returned to its natural position 
through that gap. 

Lower Jaw. — This boue is dislocated on one or 
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both aides ; when the condyle has sHpped forward 
from the glenoid fossa, the contracted muscles pre- 
vent the bone from regaining its proper position, and 
cause the coronoid process to hitch against the malar 
bone. 

TrealTnent. — Ap;paraius. — 1. A towel. 2. A fonr- 
tail bandage. 

The patient shonld be seated in a high-backed 
chair, resting 




the back. The 
surgeon winds 
thetowel round 
both thumbs, 
) and etaading 
immediately in 
front of his 
patient, places 
a thumb on the 
second molar 
of both sides, if the dislocation bo double, or on one 
side only, if thore be single displacement (see Fig. 67). 
He then presses steadily downwards until the condyle 
is released, when it shps back to its place. The 
return of the bone may be aided by pushing up tlie 
chin with the fingers after the ramus of the jaw has 
been lowered. 

When the jaw is replaced, a four-tail bandage or 
split handkerchief should be tied over the nucha and 
vertex of the head, to keep the jaw closed (see Fig. 
23, p. 34). Biting or chewing should not be 
attempted for ten days or a fortnight. The patient 
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should be warned also that whon the jaw has been 
once dislocated it readily slips out of place again ; he 
must thenceforth avoid gaping or opening the jaw- 
very widely. 

The Clavicle ia rarely dislocated, nevertheless 
both the inner and the outer end may be displaced. 
The inner end may be driven upwards, or behind the 
breast-bone or in front of it. The outer end may slip 
on to the acromion or beneath it. The signs are 
obvious — the end of the bone is felt in its new 
position. In many cases the dislocation is only a 
minor accompaniment of very severe crushing injury 
to the chest, and reduction of the dislocation is not 
advisable. The reduction of all varieties is very 
similar in its method. 

Apparaix(S.—\. Roller, 2J inches wide. 2. A piece 
of old blanket. 

The blanket should be torn into strips about 12 
inches by 18 inches, and folded thrice, thus making a 
long soft pad to line the axilla, one for each arm-pit. 
The patient is next seated on a stool ; an assistant, 
standing behind, draws back the shoulders white he 
presses on the vertebral spines with his knee. The 
dislocation being reduced, the surgeon fixes the bone 
by a figure of 8 carried round the shoulders and across 
the back. The forearm is then bent and fastened to 
the body by a few turns of the roller round it and 
the chest, This prevents the pectorals from acting on 
the bone. The apparatus may be laid aside at the 
end of two weeks, but the arm must be fixed to the 
trunk for another fortnight. When the outer end is 
thrown on to the acromion, this method is insufficient 
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to ke«p Uie uUvicle in ] 

putting u fl»mel pad on the 

ImckwuT'ltj tlie nhoulder, tUl t 

iilips <li>wii into place, then canying a n 

point of the sboulder and the elbov, bo ■> tc t 

lliu clavicle down in ita place. Lastly, tiie a 

f»ro&rm are Gxud to the trunk. 

Thin bone in often difficult to keep in | 
dislrication, and even the most accumtelf fi 
I'atUB aouietimes faik to effect its object, Ii 
varieties of collar and yoke have been d?rised 1 
dilt*ereiit aurgeona to accomplisb this pnrpose. 

TbB Bhonlder iu dleJocated in three i 
inwardm, ilownwarda, and backwards. Theae hare 
iiubordinate varieties, the dJstinguiBhing agas of wUdi 
depend chlelJy on the direction of the giealest dis- 
placement. 

If the head of the bone is carried inieards towards 
the libN, it (sail be seen and felt near Uie claridcv 
liiti;Wl against the coracoid process ; the hollow is 
again I'umJily ilotocted below the acromion, while the 
aiti« of tliu ami in altered, being directed outwards 
ami backwanlit. 

If tlia huad o( the humerus is carried to the ianxx 
itido lit the coracoid process (sitbchvicalar), the head 
in evident in ibi now poaition, and the elbow is directed 
mora backward* and outwards than in the subcoracoid. 

Higna of diiilijcution into the axilla. When the 
bono in ili«plucod bolow the glenoid fossa, the aoromion 
i» prominent; unilemeath it, the surgeon feela a 
hollow iiwttiwl of the hood of the humenie, which tJ ~ 
finger dctocta in the axilla, The a 
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at least one inch. Movement of the shoulder is very 
limited and painful If the elbow is rotated while the 
finger is in the arm-pit, the head will be found to move 
with the rest of the bone. 

When the bone is carried backwards (a moat rare 
accident) the head is plainly felt on the scapula below 
the spine. 

For the reduction of these dislocations several 
plans are employed. When recent, the two first dis- 
placements can generally be restored without chloro- 
form, but if the patient is muscular, it often saves 
time and pain to produce anassthesia before attempting 
to replace the bone. 

By Manipulation. — The patient is seated on a chair, 
and the surgeon, facing him, stands on his injured aide. 
Then the surg tak ^ th p t t lb w n 
hand and his wr t n th th n th lb 

closely to the s d S xi 1 1 nght 1 N t 
the operator r tat th tly tw A 

the forearm aal tlladtt f tn 

is felt The forearm is then earned across the 
patient's chest until his hand is laid on his sound 
shoulder. At this moment the head of the humerus 
should slip through the rent of the capsule into the 
glenoid cavity. The restoration of the natural move- 
ment to the joint proves that the dislocation has been 
reduced. 

By Ihs fool im, ihe Axilla (Fig. 68). — The patient Ues 
flat on a couch ; the surgeon, pulling off his hoot from 
the left foot if he has to reduce a left dislocation, and 
from the right foot, if the injury be on that side, seats 
self on the couch facing the patient. t\A\.\-a^Yft¥. 
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unlH)oted foot into the arm-pit, he grasps the forearm 
with both hands and pidk steadily downwards. 
When tlie head of the bone is difieDgaged, the muscles 
draw it into the socket, and the movements of the 
limb become at once easy and natural. The arm can 
be raised to the side of the head without difficulty. 

After reduction the limb must be fixed to the side 
by a roller for a fortnight, and the shoulder is wetted 




with an evaporating lotion to allay the pain and in- 
flammation resulting from the laceration of the soft 
parts. Should the surgeon's strength be insufficient 
for the requisite extension, a jack-towel may be 
attached in a dove-hitch round the arm above the elbow 
and held by an assistant, who, standing behind the 
surgeon, draws steadily in the same direction. 

Tij make a Clove-hilch. — Grasp the towel in the left 
hand, the little finger being downwards, then turning 
the right thumb down till its little finger is upmost, 
seize the towel below the left hand ; if the wriata are 
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then rotated till the thumbs come together, the 

towel will be drawn into two loops, of which the ends 

cross, on opposite sides, the 

connecting part between the 

loops (see Fig. 69). If one 

hand hold the loops and the 

other pull the ends, the 

loops will be found not to 

clip, however tight the ends 

are pulled. 

Beduclion by simple exten- 
sion. — The patient again lies 

flat on his back, a jack- fig. SS.-ThoClov.-hiteh Knot. 

towel with a split along its 

length large enough to let the arm pass through 
it is then slipped up the arm and fastened to some 
immovable object on the sound side of the patient for 
counter extension, while a second towel or skein of 
worsted is attached to the arm above the elbow by a 
clove-hitch and entrusted to two or threo assistants, or 
to the traction force of pullays (see p. 127), who are 
desired to pull quietly and steadily directly away from 
the patient's body. The surgeon meanwhile watches 
the process of the extension, altering its direction as 
he finds the head more or less engaged against the 
scapula, and finally with his band thrusts the head 
into its socket. Sometimes there is much difiiculty 
in getting the head back to the glenoid fossa, even 
when the humerus is completely disengagetl from the 
scapula; this difficulty is often overcome if an 
assistant rotates the humerus to and fro while the 
extension at the elbow and the pressure on the head of 
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exerted more steadily than is possible by the latter 
mode. 

The Elbow. — The bonea of the forearm may be 
carried backwards, by far the moat frequent form of 
displacement ; forwards, a rare form ; and laterally 
inwards or outwards, nearly always incompletely. 

The signs of dislocation at this joint are tolerably 
evident, but there ia often coexistent fracture of the 
humerus or of the olecranon or coronoid processes. 
Separation of the articulating surfaces of the humerus 
from the shaft is sometimes mistaken for dislocation 
of the forearm backwards. 

In dislocation of hoih bmes backwards the olecranon 
is very plainly felt behind the condyles of the 
humenis ; the sigmoid notch is generally to ba made 
out, and the forearm is held nearly at a right angle. 
The altered relation of the olecranon to the condyles 
suffices to distinguish dislocation from fracture of the 
humerus at its lower end, where the olecranon also 
goes backwards, but the condyles go with U. The little 
mobility of the joint diatinguishoa it from separation 
of the lower articular surfaces of the humerus from 
the shaft; an accident, moreover, only met with in 
children. 

Other distinctions of dislocation from fracture are : 
limited movement, difficulty of restoring the bonea to 
their natural position, absence of crepitus, and lastly, 
sometimes the peculiar form of the articular surfaces 
can be made out. 

In reducing the backward dislocations the patient 
sits on a cliair on which the surgeon rests his foot, 
pressing his knee against the arm above the elbow to 
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fix the humerua; then, graaping the wriat with one 
hand, and steadying the arm with the other, he flexes 
the elbow to dislodge the coronoid process from the 
fo3sa at the hack of the 
humerus ; when this is done, 
the articulating surfaces slip 
into place. If this plan fails 
to reduce the dislocation, 
extension of the bones of 
the forearm in the axis of 
the humerus, with the elbow- 
bent, must be employed 
either by means of pulleys, 
or of jack-towels and the 
muscular strength of several 
assistants. The body should 
be fixed by a jack-towel 
carried under the arm-pit of 
Fig. n.-R»dncinB DifliooBtion the injured side, and over 

of thB Elbow ronnd the Knee. , ,, . , , ., 

shoulder of the sound aida 
A wetted bandage is rolled roand the forearm, and & i 
second towel is attached by a clove-hitch (see Fig. 69, 
p. 119) to it just beiow the elbow. Extensjon is then I 
made in the axis of the humerus, while the elbow is | 
worked gently to and fro, untQ the surgeon's hand I 
can push the bones into their places. 

When the radius only is displaced, usually for-' 
wards or outwards, extension, not leverage, should ba I 
used. The elbow must be straightened by the pull [ 
applied to the wrist, then bending the elbow will pai' j 
the radius into place. 

In all dislocations of the elbow, when the boaw^ 
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are returned, the limb should be bent to a right angle 
and put on a lateral angular splint for a week or ten 
days, after which time it should be worn in a sling 
for a fortnight longer. 

Dislocations, backwards, and very rarely forwards, at 
the wrist occasionally happea They have generally 
been reduced by simple extension. 

The Thumb and Fingers. — When the first 

phalanx of the thumb is dislocated from the head of 

the metacarpal bone, it is sometimes very difficult of 

reduetioa The most effectual mode is manipulation 

I and extension, while the hand is held steady by an 

assistant. Extension is procured by fastening the 
I thumb to a piece of wood, which serves as a handle 
to give command of the phalanx, and is contrived in 
the following way. The thumb is first bandaged 
with a narrow wetted roller over the two phalanges, 
and a thick layer of cotton wool is rolled round it. 
A piece of stiff wood, 1 inch wide, J inch thick, and 
12 long, is perforated at one end with three pairs of 
holes J inch distant from each other and from the 
end, through which three stout tapes, J inch wide 
and 2 feet long, are threaded, leaving three loops 
on one side o£ the piece of wood (Fig. 72). The wood 
is then applied to the palmai* aspect of the phalanges,, 




pig. 72.— Hnndlo to 




• adga of ita 

1 to tbe faindor 

edge of tfc« Mtifliti^ mface of Ibe bod of the 

neteeeipal bone ; if extessoo be nor made, the bone 
oftoi dips into ]d>i«;. If the i^uUuiz ^a.ve passed 
m {root of the bead of the metacupAl bou^ towards 
the pahn, the prizing most be canied in the opposite 
direction — oTerflexion. Bnt with the greatest care 
and perseverance it is aomedmes impoadble to replace 
the bone tmtil the constricting bands are cnt. These i 
bands are the tendinons attaclunents of the heads c^ I 
tbe short flexor muscle. They are divided where J 
they cross the joint by inserting a tenotome in front, I 
of the articulation, and cutting the bands first on one 1 
siJe then on the other, the bands on the ulnar side I 
being the most difficult to divide. The thumb musfe | 
be fixed in splints aff«r this operation. 

Himplo extension suffices to replace disIocatedJ 
fingers. 

Hip-Joint. — There are three chief directions in-f 
which the htp ts dislocated. First, backwards on t 
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the dorsum ilii, or farther on to the sciatic notch. 
The main anatomical distinction between the two 
formH is, that in dislocation on to the dorsum ilii the 
head of the femur is above the tendon of the internal 
obturator muscle ; but when in or near the sciatic 
notch, the head is below that tendon. In this 
disIocatioD the limb is shortened, moved with 
difficulty, drawn inwards over the other, and its 
great toe overlies some part tff the back of the other 
foot The hip itseli is altered, the great trochanter 
being nearer to the crista ilii, and more prominent 
than on the uninjured side, and the head is often 
plainly felt in its new position. Resistance to exten- 
sion of the limb, limited juovement of the hip, with 
rotation inwards, are the distinguishing points be- 
tween this dislocation and fracture at the neck of the 
femur. 

Dielooation backwards. 

Eedndion by Manipulation. — When the dislocation 
is recent^ the bone can often be speedily returned by 
movements of flexion and rotation. 

The patient is put fully under chloroform and laid 
on a mattress on the floor. The surgeon, standing on 
the injured aide, grasfw the small of the leg by the 
front, and parses his other hand behind the knee, 
bending the knee till the leg is at a right angle with 
the thigh : the thigh is bent over the belly. Next, 
he adducts the thigh a little and rotates it inwards by 
turning out the foot while the knee is held steady, 
to disengage the head of the femur from behind 
the socket. The third step is to caiTy the knee out^ 
wards. When the thigh is perpendicular the foot of 
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the injured limb is earned across the leg of the si 
one, and thus abduction is changed for circumductioafl 
and rotation outwards. During these latter moy&-a 
ments the limb is jerked towards the ceiling by tbt 
hand placed behind the knes. Lastly, the limb ai 
straightened as the head drops into the socket. 

The pelvis may be steadied by the surgeon's foo 
divested of its boot, placed on the iliae spine. 

Bediidion by Extension. — Apparatus.-^ k. co 
apparatus for this purpose is contrived and sold by 
instrument-makers, but a sufficiently serviceable one 
can be extemporised when the former is not at hand ; 
it consists of ;— 1. A rope running in two pulley blocks. 
2. Three jack-toivels. 3, Tjvo stout hooks to screw 
into the wall, or to some firm object, to obtain fixed . 
attachment. 4. A wetted roller 3 inches wide. ■ 

The complete apparatus is as follows : — ■ I 

Apparatus. — 1. A set of multiplying pulleys. 3. A ' 
leathern padded girth, 2 inches wide and 3 feet long, 
having at each end an iron ring. 3. A stout leathern 
bolt about 6 inches broad, furnished with buckles, 
straps and rings to fasten on to the thigh above the J 
knee; a rope is run through the rings to connect the 'I 
hook of the pulleys with the thigh. 4. Two strongj 
iron hooks to screw into the wall, for fixing the 1 
apparatus. 5. Half a dozen yards of atont cord. 
A hook, fitted with a buckle and strap, and so hinged^ 
that, by turning a pin, the hook flies open and at onoa 
slips off. If this be interposed between the pulley»l 
and the belt fixed on the thigh, the limb may \ 
instantaneously released when desired. 

Step 1. The patient is laid on a flat couch, 
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put under the infiuence of chloroform. When he is 
narcotised, he is laid on his sound side and a jack- 
towel, or if it be at hand, tlie pelvic girdle, is carried 
across the perineum ; it is arranged to hear on the 
tuber iachii behind and on the pubea in front, with its 
ends attached to one of the hooks screwed into the 
wall behind, and about 6 inches below, the level of 




the patient This towel should be put slightly on the 
stretch, that the pelvis may be kept in the position 
first asisigned to it when the pulleys begin to draw. 
A wet roller is put on the lower third of the thigh, 
and a jack-towel in a clove-hitch, or, as in the draw- 
ing, a padded leathern band, shpped up the leg to 
the bandage. Another jack-towel is then doubled 
and passed up the limb to the perinieum. The dis- 
located thigh is bent across the middle of the sound 
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thigh and the cJove-hitch connected by the disengag- 
ing hook with the pulleys, which are attached to a 
book fixed a little above the level of the patient, on 
a line carried from the hip across the junction of the. 
middle and lower thirds of the uninjured thigh (i 
Fig. 73). 

Step 2. The sui^eon being ready, an asgistant 
draws on the pulley cord, getting gradual extensicm 
of the limb as required by the surgeon, who, keeping 
his hands on the hip and great trochanter, watches 
the progress of the head of the hone towards the 
acetabulum. 

Step 3. When the bone has reached the edge of 
the acetabulum, a second assistant slips the doubled 
jack-towel over his shouldcre, and by raising hia 
body, lifts the femur away from the brim of the 
acetabulum, while the surgeon, grasping the foot and' 
knee, makes a few movements of rotation backwards 
and forwards to ease the head into its socket. 

When reduction has been effected, the limh should 
be put in a long splint or starch bandage for three 
weeks, and the patient not allowed to exercise the 
limb violently for a month after he walks again. 

Dislocation downwards into the thyroid forsr- 
men. The hmb is usually lengthened, capable of 
little motion ; the body a little bent forwards ; the 
knee is bent ; the toe points forwards, and away from- 
the other foot. 

Bedudion hij Maniptdation. — The patient being pi»-i 
pared as above directed, the sui^eon, handling the' 
limb in the same manner, flexes the thigh toward* 
the perpendicular white bending the knee-joint^ 
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and abducts it slightly; be then rotates the thigh 
Btrongly inwards by carrying out the foot, at the same 
time pushing the knee towards the sound thigh (ad- 
ducting it) ; and, carrying the knee towards the floor, 
finally straightens the limb. 

The apparatus for extension required is the same aa 




that employed in dislocation backwards, but it is 
differently arranged. 

Step 1. The patient lies on his back, the pelvic 
girth, or towel, is carried round the pelvis and fastened 
to the wall on a level with his body, opposite the 
uninjured side. A jack-towel is put round the upper 
part of the dislocated thigh, and attached to the 
pulleys outside, which are fastened to the wall op- 
posite {see Fig. 74). 

Step 2. Extension is then made by an aseiatant-. 
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the eurgeon gnspe the kg &bave the ankle, and 
rotating the limb inwards and ontwajds, but vii/ioui 
lifting it from Ike IM, guides the head into the 
acetabaliuD. 

Here, as after di£locati<»i backwards, a long splint 
should be worn on the limb for three weeks before 
the patient is allowed to move about at all 

DislocatioD on tothe Pubes. — The limb is easily 
moved at the hip, shortened, rotated outwards, and 
the head of the bone is felt in the groin. 

Redudion In/ Manipulation. — The patient being 
placed on his back, the sni^eon grasps the leg with 
one hand and the upper part of the thigh with the 
other ; he then draws the limb downwards, at the 
same time flexing it gradually on the abdomen as far 
as possible ; be then rotates the thigh inwards ; and 
directing the head of the bone by its shaft, gradually 
brings the knee downwards to the side of its fellow. 

For Tedudimi iy eniension the apparatus used in 
dislocation on the dorsum ilii is applied as follows ; — 

Step 1. The patient lies on his back (Fig. 75), with 
his lege separated. The pelvic band is passed over 
the perinEeum and pubes, and attached above the 
patient, in a line passing from the pelvis a little to 
his sound side. A doubled jack-towel is slipped up 
the limb to the perinieum ; the pulleys are fastened to 
the thigh above the knee and fixed, in the manner 
directed on p. 127, to the wall bdow and external 
to the injured side of the body. 

Step 2. Extension is then steadily made, while the 
surgeon watches the head getting free from the pubea, 
over the edge of which a second assistant, slipping hia 



neck through the douhled towel, raises the bone a 
little outwarda. The snrgeon in the meantime en- 
conragea the bone by rotation to enter the socket. 



1 




Fig. 75.— BBdnoIng a niali 



A Splint is necessary here also after reduction. 

The Knee. — These dislocations are rarely com- 
plete. The lateral ones are often easily reduced by 
flexing the thigh on the belly, straightening the leg, 
and rotating it a little from side to side. 

Another Flan. — Apparaius. — Two jack-towels. 
This ia more useful when the tibia is carried back- 
wards. Lay the patient on his back, and slip a jack- 
towel in a clove-hitch up the leg to the thigh, and 
another round the small of the leg ; the thigh is bent 
and retained in an upright position by an assistant 
holding the jack-towel at the ham, while a second 
pulls on the one at the ankle, and so disengages the 
bones from each other, when the surgeon readily slips 
them into place. 
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Aiter reduction is accomplished, the limb shonld 
be fixed in a leathern back splint, and evaporating 
lotiona or ice applied until the inflammation eubaidea. 

Dislocation of the Patella. — The bone may be 
thrown miwards, the most common form : or displaced 
by rotation on the vertical axis, by which one edge 
ia locked in the trochlear surface of the femurj| 
uptpwrds, by snapping of the ligamentum patellaaa 
lastly, inwards, on to the inner condyle. 

The displacement of this bone on to the outer q 
inner condyle ia generally easily reduced if the knee bd 
straightened and the vasti muscles relaxed by bendinjy 
the thigh on the belly. AVhen the patella is turned 
on its own axis, the side, not the under surface, iM 
locked against the condyle, and reduction is sometime! 
extremely difiicult or impossible. The same move 
ments must be adopted as for simple lateral d 
ment, and the surgeon must endeavour to reli 
bone by pressing its upper edge downwards with h 
thumbs. If this plan fail the patient should 
anjesthetised by chloroform or ether, the knee flexed 
as far as possible and immediately straightened, 
limb may bo well raised while this manceuv 
practised, to relax the muaclea on the front of t 
thigh. 

Aiter their reduction, all dislocations about t 
knee-joint must be treated by rest, straight splint 
and evaporating lotions. 

The Foot ia very rarely dislocated from the leg 
without fracture of the malleoh. Its reduction i 
quires simple extension of the foot on the 1 
the knee bent. The surgeon grasps the heel in o^ 
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hand, the foot in the other, while an assistant fixes 
the thigh in the half-hent position. The foot ia first 
drawn downwards to disengage it from the tibia, and 
then directed into ita place. 

After reduction the limb should be put in a 
Mclntyre's splint, in the way described for fracture of 
the tibia near the ankle-joint. 

Reduction is often impossible and the displaced 
bone must be excised. 

Scarpa's Shoea are instnunents for restoring de- 
formed feet to their natural shape. The shoe (Fig. 76) 
consists of a Hat metal sole 
broader and longer than the 
foot, furnished with a rest for 
the heel. A rod, attached to 
the side of the sole beneath the 
ankle, reaches up the limb, to 
which it is secured by one broad 
band and buckle below, and by 
a second above the knee, oppo- 
site which joint the iron stem 
moves on a free joint backwards 
and forwards. In the drawing 
the band for the leg has been 
replaced by a lacing boot-leg to 
obtain greater steadiness of the 
boot on the leg. Opposite the 
malleoh are set the centres of 
movement required for the Eqaino-varaa, with roiation 
restoration of the deformity; "'th'Tibittinwania. 
they are moved by a key. On the correct position 
of tb^e centres of movement much of the useful- 
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nesa of the shoe depends. For example, if then 
case be one of equino-varus, there should be one | 
which in action corresponda to the line of movement I 
of the antle-joint ; another for that of the astragalo 
scaphoid and calcaneo- cuboid displacement. The I 
foot is faatened to the sole by straps acroas the instep 1 
and anltle ; the toes are restrained by a strap paaaing I 
round them and fixed to a horizontal toe-bar by the I 
side of the foot. 

The foot must not be tightly braced into the ahoe ; ] 
in children, if the straps are drawn tight the akin I 
almoat invariably inflames, and even sloughs where it I 
is compreaaed. Before the instrument is applied the I 
limb should be bandaged with a soft cotton, ot I 
domett's flannel roller. The foot is first fixed to the [ 
sole or shoe, and tlien the leg to the rod. Traction ] 
is increased gradually with frequent small alterations, 
as the foot yields to the tension and regains its J 
natural position. 

Thomas's Splints. — There are two kinds infl 
common use, the "hip splint" and the "knee aplint." 
The former is used for disease of the hip-joint and I 
for fracture of the neck of the femur ; the latter for I 
disease of the knee and fracture of the shaft of the J 



The Hip Splint (see Fig. 77) consists of a flat band V 
of malleable iron, f to |- inch broad, ^-g inch thick for f 
light children ; | to 1 inch broad and tV inch thick I 
for heavy lads and most adults (for exceptionally 1 
heavy adults the band may bo required yj iioh thick 1 
and 1\ or even 1^ inch wide). In all cases i 
indispensable that the band should be so rigid that it J 
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will not yield to any effort of the patient, though it 
can be bent where necessary by the surgeon. This 
band reaches from the lower angle of the scapula to 
the middle of the leg. It pasaca 
behind the thorax and loin, crosaing 
the buttock just behind the neck of 
the femur, and is continued down- 
wards behind the centre of the limb. 
At the upper end a horizontal flat 
bar about 1 inch wide encircles the 
cheat, as far forwards as the middle 
line on the side of the diseased hip, 
and as far as the nipple on the other 
side. This chest band should never 
be less than J inch thick, and that 
will do for all sizes, as it must be 
rigid enough to keep its shape when 
all is fastened up. The ends of the 
horizontal bar are connected by a 
strap and buckle in the older splints, 
but they are now preferably finished 
off with an iron ring, f to 1 inch wide 
inside, welded to the bar, whipped "'' •■——'^-^ 
with thread and Tarnished, Opposite the upper third 
of the thigh, and at the lower end of the splint, 
horizontal bars, ^ to | inch wide and ^ inch thick, 
are placed, Tliey embrace about two-thirds of the 
limb. The whole instrument is covered with basil 
leather, between which and tho iron no more paddmg 
is required than a single strip of thin felt or thick 
coarse flannel A pair of braces over the shoulders 
holds up the instrument when the patient walks 




■ iibd. This 
I; MMi m beat e&cted by :i 
I ol >wia*»d0WB ofieo^ 3 or 4 inchea wide^ 
with wltid the cfactf band m iho closed b^ pf— ™g 
Htbroi^ the rit^B, irfjentfac7 exist. 

The imtranHnt » beat, wfaeo necessuy, by meuffi 
of atroag iroD wnachea. When the hip is much 
flexed, the splint is bent to fit roond the battock 
witbont {rressing spectaUj on any part. The adduc- 
tion, abdoction, inTeraioii or ever^oD of the limb, as 
a nile, right themaelTes aa the stifiiiesa disappears; 
but the comfortable apposition of the three cross-bars 
is effected by wrenching the eplint to the necessaiy 
position. The object of this precise adaptation is to 
relieve the strain caused by the weight of the limb on 
the injured p%rt. The splint is wrenched or bent to 
follow the improvement in the position of the limb as 
often 08 the relaxation of the joint permits snch 
change. But this is usually only required in the ■ 
longitufhnal stem, for reducing deformity in cases of I 
oxtiossivo flexion of old standing. lu all cases where J 
the fluxion b slight, or the disease quite recent, tha iT 
splint should be put on nearly straight If an acuta 4 
Hoxiou with groat teuderness then be present, insertJ 
a chafl' pillow between the bent knee and the splint^. if 
uiid bandage all together. This will accommodate tha J 
llexion of the hip, but con bo diminished almost daily, f 
and within from three to ten days dispensed with J 
nltogoUior, without altering the shape of the splint. 1 
The joint is thus steadied at first in the flexed I 
poHition, and the previous pain considerably mitigated 1 
ai onae / while by gradually inserting a less and less I 
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thickness of pillow under the knee, the straight 
position, the only sound curative one, is quickly 
reached. The return of the hmb to a natural position 
ia assisted by making the hori- 
zontal bars press the trunk and 
limb slightly against the sides 
to which they are drawn ; this 
pressure must, however, not be 
great enough to be irksome. , 
When all pain and tenderness 
have ceased, and the hip-joint 
is nearly straight, the patient 
may walk on crutches, the hmb 
being raised clear of the ground 
by attaching an iron patten, 3 
or i inches high, to the boot of 
the sound limb in children ; 
and in adults by the similar 
use of a wooden thick sole and 
heel {2 or 3 inches suffices) (see 
Fig. 78). But until this stage 
is reached the patient should 
retain the horizontal posture. The treatment by this 
splint requires several months or even years, but 
cure, either by recovery of normal movement or by 
ankylosis is surely obtained. 

TJie Double Splint is used in small children with 
hip disease. By it the child's body and lower ex- 
tremities are supported in a frame, so that he can be 
raised from the bed or carried about without risk of 
jar or strain to the injured joint (see Fig. 7S). Also 
by an additional support for the head at the upper end 
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and for the feet at the lower end, the splint inayl)tf^ 
made useful for the treatment of caries of the spinal I 
colnnm where the child has abscess, and must lie for i 
several months in the horizontal posture (aeo Figs. 
and 81). 




Fig. 81. 



Splint for Spimil Disc 



The Knee Splint (Fig. 82) carries out the principlee I 
of complete support to the limb, and of almost perfect I 
linear immobility in the horizontal posture. It also.if 
prevents the foot from touching the ground at ata^ 
of the cure when rest in bed is no longer needful, theJ 
weight of the body being transmitted to the groui 
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through the iron rods and not through the knee. 
Two iron rods, -n- to I ^'^^ thick, are joined 4 or 6 
inches below the foot by an iron ring of 2 or 3 inches' 





Fig. es,— Tlie Knee Spliot applied. 

diameter. The upper ends are attached to an oval 
padded ring, shaped to aun-oiind and fit the thigh 
without clipping at any point At the inner side, 
where the ring is most thickly padded, it bears 
against the tuber iachii of the hip-bone ; at the outer 
Bide it arches above the tip of the great trochanter. 
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P In front, the ring lies against the fold of ths groin, 

I but without compressing the parts. Thus the upper 

^^^^ ring encircles the hip obliquely. By the prolongation 
^^^^L of the rods beyond the foot, a, point of attachment is ■ 
^^^H provided for stirrup extension of the tibia if that ia \ 
^^^^B desirod, and also the foot ia prevented from touching 
^^^H the ground when the cure is sufficiently advanced to 
^^^H permit the patient to walk about. A patten must 
^^^H then be applied to the boot of the sound limb to 
elongate that side equally with the d 

The limb ia supported in the splint with flannel or ] 
swan's-down rollers carried round the thigh and the 1 
leg. It may be variously applied so as to favour I 
reduction of the tibia to its normal position, 
drawn backwards towards the ham or rotated out- J 
wards. The splint may be adjusted to the limb in | 
several ways, but in all the same principle obtains, f 
viz. to transmit the weight of the trunk to the ground ] 
through the splint and not through the knee-joint. 
That part; is kept at rest, though not so much con- 
fined as to prevent slow and usually spontaneous 
return of the tibia to its proper position on the femur, f 

Casting in Plaster of Paris. — It is often ( 
venient, when ordering an apparatus for deformity, i 
to send the instrument-maker a cast of the deformed | 
part This is readily made in the following way :— 

Apparatus. — ^1. Two packets of freshly-burned I 
piaster of Paris. 2. Some pasteboard, an old baad-l" 
box, or several newspapers. 3. Olive oil 4. A j 
basin of cold water. 

1. The part to be modelled should be laid in j 
an easy position, thoroughly oiled, and a shell < 
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F trough of pasteboard roughly biiilt round to contain 
the plaster till it sets. 

Step 2. The plaster is then prepared by shaking the 
powder into cold water, till a thick cream without 
lumps ia formed ; this smoothness is secured by con- 
stantly stirring the water as the plaster is shaken in. 
The cream is then poured into the trough, little by 
little, that it may make its way into the inequahties 
and recesses, until the limb is half immersed, leaving 
the projecting parts, such as joints, half exposed, so 
that the halves of the mould may separate opposite 
them. This first instalment is then allowed to set, 
and a fresh supply of plaster is prepared. 

Step 3, The surface of the hardened mould is 
oiled, that the fresh cream may not stick to it, and 
the whole of the limb is then covered by pouring the 
cream on a second time. Plenty of plaster should bo 
laid, over the projecting parts that the mould may be 
strong enough for use. It should be | inch thick 
everywhere, and 1 inch thick along the sides. When 
the second half is set, the trough or shell is cleared 
away, and the two halves of the mould removed from 
the limb separately. 

For casting, the mould ia well oiled inside and 
filled with cream, which sets into the cast required 
While the plaster is liquid the mould should be well 
shaken, that the air bubbles may be all driven from 
the surface of the cast 

In many cases a mould of the limb (akm tn gutta- 
percha gives a cast sufficiently accurate for the instru- 
ment-maker. It is a more expeditious and cleaner 
KiTiflt.lind than that just detailed. The mode of taking 
lercha moulds has been deacnbeA a,t -5. ^Q. 




Ophthalmosoopy ia practice comprises two pro- 
—(1) Oblique or Focal Illmnination, and 
(2) Examination with an Ophthalmoscope. For the 
former, an ordinary bi-GOovex lena of about 
inches focus is needed; for the latter, a perforated 
glass or metal concave mirror of about 10 inohea 
focus, fitted with adjustable ocular lenses, as in the 
simple opbtbalmoscopo of Liebreich, or the more 
elaborate instruments of Loring, De Weoker, Lan- 
dolt, Couper, Growers, and others. 

Oblique or focal illumination consists in concen^J 
trating rays of light, by means of a convex len^, 
obliquely upon the cornea, thereby disclosing thft 
state of the cornea, anterior chamber, iris, pupO, andi 
anterior portions of the crystalline lens with itCj 
capsule. 

In Ophthalmoscopy proper there are two methods' 
— the direct and the indirect. In both methods the 
apparent sizes of the optic papilla and details of the 
ocular fundus are magnified, though they are larger in 
the direct than in the irtdirect. The dired ia the exv 
amination of an erect " virtual " image of the intei 
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of the eye, and the Mired is the examination of an 
inverted "real" image. 

By the direct mode wo may discover the condition 
of the cornea, and other refractive media, and of the 
funduB oculi. In this mode light is thrown into the 
eye with the mirror from the flam.e of a lamp, or, 
preterahly, from an Argand gas-burner, which should 
be placed a little behind, and a few inches away from 
the corresponding ear. The observer looks through 
the perforation in the mirror. If a left eye be under 
examination, the observer should use his left; if a 
right, then he should use his right eye, so as to avoid, 
as far as possible, contact with the patient's face. He 
must also adapt bis distance to the particular part of 
the eye to be examined. To examine the cornea he 
must place himself at a distance of from 10 to Vi 
inches away, but to search the posterior structures, 
he must gradually approach the eye under examina- 
tion, until for the fundus itself he comes close to the 
patient's brow. For the fundus of an emmetropic,' 
or of a slightly hypermetropic eye, no ocular lens is 
required behind the mirror, provided the observer be 
himself emmetropic ; but if he or the patient be 
hypermetropic or myopic, a correcting lens should be 
used. The precise strength of the lens will vary 
with the refractive conditions of the observing and 
the observed eyes. Speaking generally, the weakest 
concave lens (to correct myopia), or the i 



^ f,.^ tliat with acoommoilation at test the foeua 

of the lens BjstBin is at the retiua ; hypermetropic, that the fodua 
liea beliiiid the retina, tlie eyeball being too short ; myopic, that the 
fooos ia placed in &oat of the retina, tlie eyeball being too lon^ 
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convex lens (to correct hypermetropia), with which 
the details arc clearly seen, is the appropriate lena. 

All the media having been examined — first, with 
the eye at rest, and looking straight to the front, and 
then in rotation, inwards, outwards, upwards, down- 
wards — the fundus must be considered, namely, the 
size, shape, margins, level and colour ot the optic 
papUla or disk; the relative size, distribution, and 
appearance of the central blood-vessels; the condi- 
tion of the peripheral portions of the retina and cho- 
roid ; and lastly, the region of the yellow spot. This 
is seen when the patient gazes at the image of the 
flame in the ophthalmoscopic mirror. 

In the indired examination, a lens is employed in 
addition to the mirror. The observer stands or aits 
about 12 to 18 inches in front of the patient, and 
holds a bi-convex lens of 2J inches focal length 
about 3 inches before the examined eye, so as to 
form an inverted aerial image of the optic disk 
between the objective lens and the mirror. To bring 
the disk into view, the patient should direct his gaze 
slightly upwards and inwards, while the observer 
looks towards the posterior pole of the eye. All 
parts of the fundus must be carefully scrutinised- 
The advantage of the indired method is, that it gives 
a more extensive view than the dired, and thereby 
affords a better criterion of the relative size, shape, 
and position of objects, though the images are not so 
large. 

RetinoBcopy, called also Keraloscopi/, provides an 
easy way of ascertaining objectively the kind, degree, 
and amount of error of refraction of the eye {Am6- 
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(rqpin). The apparatus required comprises an oph- 
thalmoscope mirror and a set of trial-lenses. The 
mirror in ordinary use ia a concave one of about 
10 inches focal length, though a plane minor is, 
perhai^ to be preferred. The following description 
applies, however, to examination with a concave mirror; 
with a plane mirror the results would be opposita 

If sitting about 4 feet in front of a patient, and 
holding the mirror in the usual position (described 
on p. 143), we reflect into the eye light from a gas- 
flame, & more or less brilliant reflex of the ocular 
fundus is obtained. The intensity of this reflex will 
vary with the degree of ametropia; if this be high 
the reflex is dull, if low it is brighter. If the mirror 
be now rotated on any of its axes, a shadow — the 
edge of the reflected image of the gas-tlame — is seen 
to move within and across the ilhmiined pupil. The 
direction of this movement indicates the kind of 
ametropia. If the shadow move in the same direc- 
tion as the light from the mirror — " with " — the eye 
ifl myopic ; if in the opposite direction — " against " — 
it is hypermetropic. According to this indication, 
concave or convex lenses should be placed in a 
epectacle-frame before the examined eye, till by ex- 
periment the weakest lens is found which stops the 
shadow-movement, or barely reverses it. The strength 
of this lens will represent (nearly) the amount of ame- 
tropia ; and if the amount be the same for every 
meridian of the eye, the ametropia is simple, and 
may be corrected by an appropriate spherical lens. 

On the other hand, if with this weakest lens the 
movement is stopped in one meridian, while it pre- 
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serves its original direction in the meridian at right ' 
angles to it ; or, if without any lens the shadow move 
B direction in one meridian, and in the opposite 
direction in the other, there is asligmaiism. These 
two meridians are called "principal meridians," or 
"meridians of greatest and least curvature," and are 
usualLy vertical and horizontal respectively, or nearly 
eo. There are several ways of dealing with this con- 
dition, but the simplest is to dilate the pupil with a 
weak mydriatic, such as homatropine or atropine, and 
to estimate separately the refraction of the two prin- 
cipal meridians. The difference between them is the 
amount of astigmatism, and is represented by a corre- 
sponding cyli-ndrkal lens. Correction of the sight is 
finally made by combining the weakest spherical lens 
obtained in the first stage of the examination with 
the concave or convex cylindrical lens obtained in 
the second stage, according as the second meridian is 
myopic or hypermetropic 



lUusiraiwe Exaviples. 

(1) Simple Myopia. 

SliadowB ' ' with " in all meridians ; stopped or jiut'^ 
roveraed in all by sp. -B-0D=M=E'OD (nearly). 

(2) Simple Sypermetropia. 

Shadows ' ' against " in aU meKdians ; stopped or jiut I 
raverseil by sp. + E'0D = H:=5'0D (nearly). 

(3) Oam-powid Myopic Astigmatism. 
Shadows "with" in all meridians; stopped in hori-J 

zontal T>y sp. - SflD, in vortioal by sp. - 7'0D=1 
As^a-OD i correcting lena sp. - 5'Ooy - 2'0, axisij 
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{t) Gompov/nd Sypermelropic Astigmatism. 

against" in all ineridians ; stopped in 
vertical by Bp. + 5 'OD, in vertical by sp. + 7*0D, 
Aa = 2'OD ; oorrEoting lens = sp, + 5-Ocy + 2'0, 
axis vertical. 

(5) Simple Myopic Aatiginaiism.. 

Shadows "againat" in horizontal; "with" in ver- 
tical; horizontal reversed by sp. + 0'5D (emme- 
tropic); stopped in vertical by sp. -El-OD, As = 5-0D; 
correcting lens, cy-6-0, axis horizontal 

tS) Simple Hypermetropic Aatigiaatimn. 

Shadows " against " in all meridians ; reversed in ver- 
tical by sp, +0-5D (emmetropic) ; stepped in hori- 
zontal by sp. -hEO, Ab = 5'0D; collecting leas, 
oy + 6'0, axis vertical. 

(7) Mvoed Asti^maiism. 

• Shadows "againat" in horizontal, "with" in ver- 
tical; hoiizontal stopped by sp. + 2'0; vertical 
by sp. - 3-0, Ab = 2'0 + 30 = 5-0 ; correcting 
lens sp.-)-2-0cy - 6'0, asis horizontal, or sp. - 
3'0cy + 6*0, axis vertical. 

The Bye Douche is a, small elastic bottle fitted 
with a nozzle 
and flexible 
tube, ending in 
a rose, through 
which, by 
means of a 
valve, the water 
is drawn from 
a vessel and 
driven in a fine 
spray over the 
eye held open to receive it (see Fig. 84). The syringe 
in Fig. 84 is very useful for a variety of purposes. 




.—Eye Douclie. 
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Syringing the Ears is best performed by a 
syringe having a long nozzle to direct the current of 
soap and water down the meatus to the wax. Fig. 
86 consista of a syringe with double opening and air 
chamber; when in action it supplies a continuous 
gentle current, which breaks up the concretions more 




Fig. G9.— SfHsge fOr eeniliiig 



Speedily and with less discomfort to the patient than 1 
the intermitting jet of a common syringe ; but aa I 
important part of the apparatus is the long slender | 
nozzle to direct the stream well into the meatus. The J 
instrument-makers supply a little spout or shoot to J 
hang under tJie ear, to turn off the water into a 1 
basin clear of the neck. If time permit, the patient! 
should keep the ear charged with olive oil for a few J 
days before syringing, that the wax may be softenet 
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After the wax is removed, the irritation of the canal 
ia best allayed by a little glycerine or olive oil put 
into the meatus, and covered by a pledget of cotton 
wool, large enough to fill the concha and too large to 
enter the passage, where it may he lost sight of. 

For the Nasal Douche, a convenient form con- 
sists of H yard of ordinary india-rubber tubing 
J inch in diameter, to one end of which is attached 
a perforated metal conical weight, and to the other an 
ordinary broad-shouldered nozzle. The weighted end 
rests at the bottom of a vessel containing the injection, 
placed on a level above the patient's head. The tube 
ia then made to act as a syphon, delivering the fluid 
through the nozzle in a continuous stream. The 
patient should hold the head forward and the mouth 
open over a basin, as the soft palate thus closes the 
pharynx ; tiien, if tlie nozzle be fitted closely into tlie 
nostril, the fluid passes from one meatus to the other 
in a forcible stream, which cleanses the nares and 
upper part of the pharynx thoroughly and issues on 
the face from the open nostril. 

Weak solutions of astringents or of common salt 
having a density equal to that of the blood, should 
be employed to wash out the nasal passages. Plain 
water is painful 

Epistaxis. 

Ice-Cold Iiijedum. — In obstinate epistaxis the 
nares are sometimes plugged, but before proceeding 
to this painful mode of treatment, a simpler plan 
should first be tried ; namely, the injection of ice-cold 
water into the nostril along which the blood flows. 
The stream should be directed upwards tkat tiat-w^^CT 
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may first dislodge the clots entangled in the meatuses, 
and then flow over the bleeding surface. This is beat 
done by employing the nasal douche above described 
(see Fig. 85), or a clyster syringe, one tube of which 
lies in a vessel of ice-cold slightly salt water (con- 
taining solution of gallic acid or other styptic if 
desired, though cold salt water alone usually aufSces), 
the other tube, having a long narrow nozzle, is 
passed up the nostril and directed upwards among 
the spongy bones. With this apparatus the water 
is injected ateadily for half an hour, before being 
abandoned as unsuccessful. The patient is kept 
still, sitting upright in a cool room. If these means 
fail to check the flow of blood, other means may be 
employed. 

For using mlcuianems injedion of ergoline or sderotie 
add, see p. 259. 

Plugging the Narea 

Ajiparahis. — 1. A flexible catheter. No. 7, orBelloc's 
sound. 2. AVhipcord. 3. Lint i. Scissors. 

Step 1. Roll up a strip of lint tightly into a mass, 
I inch broad and ^ inch thick, trim the ends away 
with scissors till the mass is of a size to enter a 
posterior nans, then tie the wedge in the middle of 
a yard of whipcord previously doubled. If blood 
trickle down both nostrils, both must be plugged, 
and two such plugs must be prepared. Next, make 
one (or two) more similar rolls of lint, and tie them 
up with a short piece of silk or twine to prevent 
them from unrolling. 

^" Step 2. Pass along the interior of the catheter a 
■"SjA of twio% aad draw ita end through the eye t/i. 
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the catheter a few inches, then introduce the catheter 
through the naris directly hackwarda, not upwards 
nor downwards, because, when the patient is upright, 
the floor of the nose is nearly horizontal When the 
catheter has reached the pharynx, the finger, or a 
forceps, must be passed through the mouth to catch 
the string hanging from the end of the catheter and 
to bring it out of the mouth, where it ia held while 
the instrument is withdrawn from the nose. This 
is repeated in the other nostril if required. 

Step 3, Next wash out the nostrils with a few 
syringefula of ice- 
cold water, in 
which some tannin 
is dissolved. 

Step 4. Fasten 
the double string 
of the plug to the 
end of twine hang- 
ing out of the 
mouth (see Fig. 
86), and then draw 
the other end out 
through the nose ; 
this will carry the 
plug across the 
mouth to the 
pharynx, here the 
finger guides it 
over the soft 

palate and thrusts one of its ends into the naris, where 
the strings draw it tight. The plug for the 8.iitfiTCbt 





iMMbfl M tiun pot in flaee, aaA the t 
t^^ over it (see Fig. 87). Thw the {jfag in t 
keeps tjie ping behiDd in place, and nte mtsL 
end of etring from the posterior Daria, left I 
ont of tlie moatb, most next be tied to the b 
the anterior ph 
it out of the 
way, till wanted i 
draw the posterior 
when that is to be re- 
moved. If blood run 
from both adea, the 
other anterior and pos- 
terior nares are stopped 
by a repetition of this 
operation. 

This apparatus is very 
painful, and, if borne so 
long aa a couple of days, 
should always be taken 
out then. If bleeding recur, which ia very unlikely, 
fresh plugs must be introduced. Sometimes tJie 
posterior plugs are soaked in styptic solutions ; this 
ia a bod plan, because the bleeding part is not at the 
posterior naris, and the styptics increase the soreness 
the jilugs themselves produce, 

Another Plan. — Dr. Hamilton' has described & 
Bimpler method. A strip of linen, 1 inch wide and 
3 feet long, ia soaked in astringent fluid — glycerine of 
tannic acid, tor example. The end is grasped by a 
pair of dressing forceps and carried along the meatas 
Britah Medical Joimial, Maj 8, 18S0, 



Pig. ST,— PInggIng the Hires; the 
■tilngii rrotn Hie poiterloi plug tied 
OTor the interior ping. 
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to the posterior nana. About 1 foot of the strip is 
then rapidly passed into the nostri! with the finger 
and thumb, making a solid mass, which is thrust as 
snch to the posterior naris by the dressing forceps or 
a pencO. It should be distinctly felt occupying the 
posterior nostril by the finger passed through the 
mouth. A second portion should now be paid in 
quickly and pushed up the cavity of the nose as high 
as it will go. Lastly, the remainder should be 
doubled into a solid mass and passed inside the 
anterior naris. Here the strip of hnen remains 
untU the end, loosened by mucous secretion, drops 
out, Aa the end hangs from the nostril it must be 
cut off bit by bit. But on no account should any 
traction be made on the strip ; it should be allowed 
to come away of itself as the mucus softens and sets 
it free. 

The introduction of the preliminary ping to the 
posterior naris may be facilitated hy carrying a thread 
into the mouth with a catheter or Belloc's sound along 
the floor of the nose in the manner already described. 
The end hanging from the anterior naris is then made 
fast to a loop of thread which runs freely round the end 
of the strip already folded into a sohd mass largo 
enough to fill the posterior naris. The loop of thread 
is then drawn baiikwards through the naris and mouth 
until the plug is fixed in situ. Then the loop is cut, 
and one end being pulled on, the whole thread slips 
away, leaving the plug fixed in the posterior naris. 

Belloo'B Sound. — Fig. 88 is a curved silver 
cannula Uke a female catheter, furnished with a long 
BpnDg stylet, that arches round in a circle when thmat 
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out of the cannula, and has a hole at the end to carry 
a thread. The long stylet can be unscrewed into two 
parts when not in use. The figure represents the in- 
strument with the stylet ready for protrusion, and the 
same arching forwards after it has been protruded. 
The cannula is passed along the meatus till the end 



Fig. 83.— Benoii'aSomid,forainwinga Uireaa (Tom ae month 
aloDg the meatus. 

reaches the pharynx, then the stylet is protruded and 
arches forward till it reaches the teeth, when a thread 
is passed through the hole, and the stylet being with- 
drawn, the thread is carried with it into the pharynx 
and through the nostril, where it can be used to draw 
the plug into its place at the posterior nans. 

Tooth-Drawing. — A surgeon is frequently re- 
quired to draw a tooth on emergency, and should be 



^^^^^ fore 



provided with instruments (see Fig. 89). Seven pairs 
forceps and an elevator are sufficient for all he is 
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likely to deal with. They are differently shaped for 
the different teeth, which vary much at the nock, tho 
part grasped in the forceps. 

For the operation the patient should be seated in 
a high-backed chair ; the surgeon stands at his right 
aide, holds the jaw ivith hia left hand, while with the 
right he thrusts the beaks of the forceps between the 
gum and the tooth on its lingual and buccal aspects ; 
having reached the neck, he holds the tooth firmly, 
pushing it inwards and outwards while giving a rotarj- 
motion to the wrist (except for the molar teeth). 
Sudden tugs break the tooth and leave the fang behind. 
When the tooth is loosened by rotation and lateral 
motion, or " rocking," the forceps readily lift it out of 
the socket. 

For the upper iddsms the bealcs of the 



h 




straight, slightly hollowed inside, to give them hold 
of the teeth, and havs creecentie edges (see Fig. 90V 
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drawn by tih<^^| 
1 9.t the neckl^l 

I 



The upper incisors and canines can be drawn 

same pair, &» the shapes of these teeth 

vary to only a small extent. 

For the hwer incwws very narrow forceps are neces- 

Bary. The beaks (Fig. 92) should be 

curved at the joint sufficiently for the 

handles to clear the upper jaw. The 

edge of the beaks is crescontic, similar 

to that of the upper incisors. These forceps sae aiao 

very useful for removing roots, as their finene«i- 

enables them to sink between the stump and the' 

alveolus with easa 

For the bicuspids, beaks with crescentic edges also 

are used, but the inside of the 

beak is more hollowed to fit the 

round neck of these teeth {see I 

Fig. 93). AH the bicuspids can I 

be drawn with the same pair, but I 

it is convenient to have forceps i 

bent at the joint to clear thft J 

upper jaw when extracting a J 

lower bicuspid. 

For the upper molarB two J 

forceps are required, one for J 

Pig. 93.-E<temai aspect ^ach slde of tho jaw; the beaks I 

of Dpper Bicuspid Tooth of thesearewellhollowed toadmit I 

and Forceps. i nn - 1 

the crown of the tooth, ihe inner | 

beak terminates in a crescentic border to fit the larga 1 

internal fang (see Figs. 94 and 95) ; the other beak haa \ 

two smaller grooves separated by a point that passes J 

between the two external fangs : hence instruments | 

for the right and left side of the jaw differ slightly. 
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In drawing these teeth the forceps should bo thrust 
as high as possible and held firmly, while the fangs 
are loosened by moving the tooth from side to side 
for from the multiplicity of 
fangs, rotatory motion is not 
available. 

The imsdom mdars are often 
difficult to seize from being 
almost buried in the jaw; as 
they resemble a bicuspid in 
shape, the bicuspid forceps (Fig, 
93) should be employed ; if this 
fails to penetrate between the 
tooth and the alveolus, the 
narrow incisor forceps (Fig. 91) 
can be driven up till it grasps %"'o^Ta Forctp^"'" 
the tooth. Not unfrequently 
the fang of this tooth in the lower jaw is curved 
backwards and prevents extraction when the tooth 
has been loosened ; this difficulty may be overcome 
by pushing the crown of the tooth a little backwards 
so as to tilt the fang forwards out of place. 

When the molars are closely set, or the tooth to 

_ he extracted is overhung by its 

J^^^ neighbour, it is often dif&cult to 

Ij^Wj^^ avoid tearing the gum extensively, 

^%k and even carrying away more than 

Fig. fl5.-Rig]it Upper One tooth ; tearing the gum is pre- 

Moiar Foreepa. vented by lanciog it before applying 
the forceps, and slow and steady movements of the wrist 
usually prevent the latter accident, or the overhanging 
tooth may be filed away before the forceps are applied. 
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The inferior molars (Fig. 96} have forceps, whoBe 
beaks are doubly grooved and pointed to enable them 
to Beize the neck on each side ba-^ 
^. 3^^ tween the two fangs. 
B^mft In raising slumps, so much decaye^ 

^^g^ that the forceps will not hold thei 
^^^ the elevator must be employed 
This instrument (Fig. 97), straighH 
pointed, and a little grooved at t! 
point, ia thrust down between th^ 
stimip and the next tooth ; the jai^ 
being then the fulcrum, the elevato^ 
is the lever to push forwards t 
fang; when thus loosened It i 
Fig. fl6.-Lontir«Qiar gasilv lifted out. In working with ■ 

an elevator there la aome risk of 
thrusting the point through the alveolus, and wound- 
ing the tongue or floor of the mouth, hence it should " 
always be guided and covered by the left forefinger. 
In removing the fangs of incisors the narrow forcepa 
are most useful, and should it not be possible to i 
penetrate between tho 
fang and the alveolus, 
the alveolar border may 
be included in the grasp of the forceps and brou^fl 
away with the tooth. The injury thus inflicted i 
very unimportant, and much pain it 

After the tooth is extracted the mouth should h 
well washed with warm water a few times, the attend^ 
ing bleeding being of no importance, except in indi 
viduals of hemorrhagic diathesis, in whom measureafl 
should be at once taken to arrest tho flow. 
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i To stop a Weeding socket the alveolus must be well 
cleared of clots ; tlien fragments of sponge, sonked in 
3, solution of perchloride of iron, 1 part of the salt 
to 3 of water, should be packed into the cavity. 
A plug of cork is placed between the jaws, and a four- 
tailed bandage (see p. 34) carried round the head to 
keep them firmly closed. Should this plan fail, the 
socket must be cleared again, and the wire of the 
galvanic cautery pushed well down to the bottom and 
then heated till it has cauterised the cavity, 

I The laryngoscope is used to examine the interiof 

of the fauces, pharynx, naso-pharynx, larynx and 
trachea. It consists (1) of a slightly concave reflector, 
with a central aperture. This is fixed to an clastic 
band or a spectacle-frame, and is so worn that the eye 
of the observer looks through the central aperture. 
By means of it a strong light is thrown to the back 
of the pharynx, whither is carried^ by the hand of 
the observer (2), a small mirror, set on a long handle, 
and varying in size from that of a sixpence to that of 
a florin. This mirror, which forms an angle of about 
120* with the handle, reflects the light to that part of 
the interior opposite to which it may be turned, and 
the eye of the observer then perceives in the mirror 
an image of the part illuminated. If the face of the 
mirror look down, the larynx is depicted ; if upwards, 
the naso-pharyngeal region, and so on. The use of 
the laryngoscope needs practice, but the difficulty in 
acquiring dexterity is not really great. For illumina- 
tion sunlight is best, but faihng that, a cu'cular gas 
or oil flame will sufBce; even a simple gas-flame or 
candle will answer the purpose. The light must be 
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placed behind the patient, on a level with his ear. His 
incandescent electric light may be used for laiyngo- 
scopic purposes. A small electric lamp fitted with a 
convex lens may be worn upon the forehead, and thus 
the interior of the mouth and pharjTix may bo directly 
illuminated ; and this direct light may be reflected 
upwards or downwards by means of a mirror, as above 
described. IVken in good working order this arrange- 
ment is excellent, but the liability to melt of the 
incandescent wire, and the various derangements of the 
battery, often occasion many delays in the examina- 
tion. Some clean napkins should be at hand for 

To use the instrument the patient must ait with 
the knees together, facing the observer, with the 
head thrown sHghtly back, and with the 
light placed slightly to the rear of a point about a foot 
from either ear. Bidding the patient open his moutlt , 
and put out his tongue, the observer arranges ths' 
reflector to throw the light well into the pharynx, and' 
gently wraps the tip of the tongue in a fold of a soft 
napkin and holds it with his left thumb and forefinger, 
steadying hia hand by resting the spare fingers against 
the patient's chia In doing this no pull or strain cm 
the tongue is made. Mest the observer takes the 
laryngeal mirror in the right hand, between the thumb 
and fingers, like a pen, that it may be easily rotated 
or changed inposition without the hand being itseli 
shifted. He warms the mirror slightly, lest the breath 
condense on it and obscure the image, by holding it. 
over the !amp-iiame, and tests it on the back of hia 
left hand to be suro it is not too Itot. This done, ha 
passes the mirror to the pharynx, being careful 
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toach no part until tho uvula is reached. This he 
gently pushes upwards, and thus hrings his mirror 
exactly into the centre of tlic pharyngeal cavity. To 




see the larynx, tlie mirror ia tilted till it reflects the 
light into that organ. At this moment the patient is 
asked to take a deep breath, and a complete image of 
the lajynx is obtained. 
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At the top of the image is soen the epiglottis ; at 
the bottom, the two prominences of the cartilages of 
Santorini poised on the summits of the arytenoid carti- 
Prom the former to the two latter stretch on 
either side the aryteno-epiglottic folds of mucous 
membrane. At the lower part of the image, between 
the arytenoid cartilages, a fold of mucous membrane 
is seen during deep inspiration. This is the posterior 
wall of the larynx. The parts just enumerated form 
B frame, in which are seen the pearly white vocal 



I 




cords, stretching like an inverted A, with the apex 
towards the epiglottis and the base towards the aryte- 
noid cartilages. StOl looking at the centra of the 
image, below the vocal cords, the transverse rings of 
the trachea are seen, and, in favourable cases, even 
the bifurcation of the bronchi Looking to the sides 
again, the red mucous surface of the false vocal cord 
is seen on each aide, between the true vocal cord Mid 
the aryteno-epiglottic fold. During deep inspiration 
the vocal cords are widely separated, and the rima 
glottidis becomes lozenge-shaped. During phonation i 
(aa when the patient says " Oh 1") the cords lie oIobq / 
and parallel and the rima is a mere chink. 
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It must Qot be forgotten that in the image the 
parta are reversed, so that the highest and apparently 
farthest part of the imi^e repreaants tho anterior 
portion of the larynx, and the lowest or nearest part 
of the image the posterior portion of the larynx. The 
left vocal cord also lies opposite the observer's right 
hand and the right cord opposite hia left hand. 

By skilful manipulation of the mirror a good view 
may be obtained of the base of the tongue, the pouch 
between the tongue and the epiglottis, the back of tho 
tonsil and the pillars of the fauces ; again, by slightly 
increasing the angle of the mirror and directing its 
surface upwarda, an image of the back of the soft 
palate, the posterior nares and the na8o-phar3Tix as 
far as tho base of the skull (the basilar process of the 
occipital bone). To gain this the palate must hang 
loose and the base of tho tongue be well depressed by 
a rectangular tongue depressor. The patient may 
also be made to emit a nasal sound. In most cases, 
it requires considerable dexterity to obtain a good 
view of the back of the palate. Patients vary very 
much in the amount of manipulation of the pharynx 
and larynx which tbey are able to tolerate. In some 
it is next to impossible to get any view of the larynx 
at the first attempt, in conaequeneo of the spasm and 
retching which the presence of the mirror in the mouth 
excites. The irritability of the parts may be con- 
siderably lessened by sucking ice, or, still better, by 
brushing the soft palate, pharynx and larynx with a 
20 per cent solution of the hydrochlorate of cocaine. If 
the case adinita of delay the a^'lministration of lO-grain 
doses of potassium bromide is of service, and if thexa 
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any reaeoa to BUapecb alcoholiam it is well to give 
half a drachm of sulphate of aoda with each doae. 
After taking thia medicine for a week it will generally 
be found possible to manipulate throats which at the 
first visit were too irritable to permit any manipular 
tion. 

Tracheal Catheterism ie the operation of passing 
a tube through the mouth and larynx into the trachea. 
It may be practised in cases of oedema glottidis and 
in cases of narrowing of the glottis, the result of 
syphilitic infiltration. In cases of acute inflammation 
of the larynx, which is likely to last several days, it is 
better to do tracheotomy at once. In cases of 
diphtheria we may, by means of tracheal catheterism, 
be able to demonstrate the utility or uselessness in 
any particular case of the more formidable operation 
or tracheotomy. Special catheters for the larynx are 
made, but if these be not at hand 1 foot or 18 inches 
of a small oesophageal feeding-tube, or even a lai^ 
sized gum-elastic urethral catheter, with the point 
removed, may be used. This must be mounted on a 
stylet of moderate stiffness, but the end of the stylet 
must not come within half an inch of the end of the 
tube. In passing the catheter the operator must be 
guided largely by the sense of touch. If the patient 
be young a gag must be placed in the mouth. The 
laryux must be rendered ansesthetic by means of a 
20 per cent solution of cocaine, or chloroform must be 
given. The terminal 3 inches of the catheter must be 
hent nearly at a right angle with the rest The fi 
finger of the left hand is passed over the tongue n 
the tip of the epiglottis is felt, and this should be I 
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forward by the finger-tip ; then using the left fore- 
finger as a guide, the catheter is passed over the 
epiglottis and then tilted a little so aa to go directly 
downwards and a Uttle forwards through the glottis. 
If the patient be an adult he may materially assist the 
operator by taking a deep inspiration at the moment 
of the passage of the tube between the vocal cords. 
When the tube has been successfully passed through 
the larynx the stylet must be removed, and then air 
will be heard to pass through the tube with each 
respiratory act, or if it be not heard the fact of its 
passage can be demonstrated by its effect on the flame 
of a candle. Macewen, who has been mainly instrumen- 
tal in introducing this procedure into surgical practice, 
states that the tubes maybe retained m( dCu for tea or 
twelve hours at a time. If the patient be an adult and 
the larynx not very sensitive this is comparatively 
easy, but in the case of children the constant attendance 
of a nurse for the purpose of retaining the tube is 
necessarj'. The spasm and coughing excited by the 
passage of the tube is often considerable at first, but 
this usually subsides. A few whiffs of chloroform 
given through the tube will often calm any tendency 
to spasm. 

Nipple Shields and Artificial Nipples made 
of flexible ivory, vidcanised india-rubber, etc., are 
required when the nipple is chafed and excoriated by 
the child's sucking, especially if his mouth be attacked 
by thrush, as is usually the casa When the nipple 
is sore it should be well washed and dried after 
suckling, then covered with glycerine of starch or 
l^tio collodion, and protected by a shield, li vsai^ 
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inflamed it may be wrapped in lint dipped in all 
water or Koliition of sulphate of zinc (1 grain to 
ounce), and deep chinks should be freely rubbed y 
lunar caustic. The breast should be regularly emptied 
by the brea«t-puinp if the child's sucking gives 
much pain, lest the aecumulation of milk in the ducts 
cause milk abscess. 

For arrest of uterine flooding the follow- 
ing mechanical means may be added to the subcuta- 
neous injections of 4, 8, 10 minims of solution of 
ergotin in camphor water, holding 1 per cent of 
carbolic acid and 50 per cent of ergotin (1 grain to 2 
minims) in solution. The fluid is injected deeply 
into the niuHctea of tho buttock, twt just under the 
skin. If soloi-otic acid be used instead of ergotin, it 
shutild bo dissolved in 1 per cent aqueous solution of 
cai'lK'lic acid in tho proportion of 1 grain in 6 mlnime, 
and 3 to n minims injected. 

Plufi^ng the vagina is employed in cases of 
mpid hwrnorrhago from tho womb, etc, 

.4}fimttiis. — 1. A silk pocketr-handkerchieL 2. A. 
dry now fine sponge or pellets of cotton wooL 3L 
Silk thread. 4. A body-roller or folded sheet 

Tlio spon^ sliouKl bo ent into pieces the sixe (tf 
nuts ; if tlie sponge is compressed it answers 
Wh«u prc|ttml, tho vagina should be cleared ai- 
coagttta by a syriug«f«l of ke-oold water ; the 
chief, unfolded and Utrovn otm- Uie ri^ 
puml np Uie T«giiia till its cortn nadiai tt* 

vvjOMk Tlw interior oi tin 
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the vagina is distended by the maas ; the enda of the 
handkerchief are then tied together. The sponge 
swells as it absorbs the blood, and compresses the 
bleeding vessels by its distension. It may be dipped 
in glycerine of tannin before application. 

The abdomen and uterus are then supported by a 
body-roller or folded sheet, wrapped tightly round 
the hips and waist, while the patient, lightly clad, is 
kept quiet in a cool chamber. 

When the plug has answered its purpose it is 
removed, by withdrawing the sponge bit by bit, and 
the vagina is washed with tepid aqueous solution of 
corrosive sublimate, 1 part in 500. 

CathBterB. — Silver catheters are made in sizes, 
increasing from No. J to No, 12, the first having a 
diameter of 0-06 inch, the latter 0'32 inch. Larger 



J 



Fig. IM.— Silver Csttioter. 

catheters than these are seldom employed. Each 
catheter is fitted with a wire etylet. 

No. \ to No. 12 are sizes of the English scale, of 
which the steps are unequal. For this irregularity of 
increase, the English catheter scale is now discarded 
by many surgeons for the French scale, of which the 
increase is regular, enlarging by one millimetre for 
every size, and each number denotes the number of 
millimetres in the circumference ; thus. No. 1 is one 
millimetre in circumference of that size, No. 20, 
twenty millimetres in circumference. 
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^^^H The cur\'e preferred by difTerent sui^eona varies ' 

^^^H much ; the one most generally adopted is that used 

^^^1^ by Sir Henry Thompson. This curve forms one- 

r fourth of a. circle of 2J inches' diameter, and is the 

I form which most closely agreea with the curve of the 

^^^^ deeper part of the urethra. 

' 1 
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The fiexible catheters are of many kinds; the 
English so-called " gum-elastic " (Fig. 101), the French 
black flexible (Fig. 102), both of woven silk and the 



soft india-rubber (Pig. 103) catheters being the three 
varieties most generally employed, English flexible 
catheters should be kept on stylets well curved at the 



last 3 inches, that, when the stylet is withdrawn, for 
the catheter to be passed, the latter may retain 
sufficient cur\"e to glide over the neck of the bladder 
easily. 

Soft india-rubber catheters are made with pro- 
jections at the eyes to prevent them from slipping 
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out of the bladder. Fig. 104 repreaenta one pattern 
of these sdf-rdaimng catheters. They are not much 



Fig. 104,— The SelT-retaining CfltLeter. 

SoundB are sohd, being of steel, plated or gilt, or 
simply polished. Their curve varies, and is generally 
20 or 30 degrees more obtuse than that of the 
catheters. Their ilat handles are set across the butt 
ao that the upper surface faces the same way as the 
point of the instrument, and consequently always 
indicates the direction to which the point is pressing 
daring its passage along the canaL 

Bougies are made of the same material as the 
flexible catheters, also of whalebone, catgut or silk- 
worm gut. They are kept straight, and the more 
supple they are the better. The black bulbous-ended 
bougies (bougies olivaires) are the most useful variety 
for dilating the urethra. 

Bullet-headed sounds and bougies (sondes et 
bouijies A boule) are used for exploring the urethra in 
cases of gleet, where the discharge is often kept up by 
a stricture or a tender patch of chronic inflammation 
of the mucous membrane. They ai'e made of metal, 
or of black gum mounted on a very flexible leadeD 
wire ; both kinds are useful The stem of the instru- 
ment is slender, no bigger than a No. 2 or No. 3 bougie 
of the English scale ; the end terminates in an egg- 
shaped bulb of any required size. These bougies are 
most useful from No. 4 to No. 20 of the English scale, 
corresponding to Nos. 10 and 30 of the millimetrical 
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scale. The stem should be marked with white rings 
an inch apart, the fifth inch from the tulb having a 
ring broader than the rest, so that when the instru- 
ment ia passing over a tender part, or is arrested by 
a stricture, the distance of the impediment along the 



urethra can he at once estimated. In withdrawing 
the instrument, the wide base of the olive shows the 
exact position and length of those strictures which are 
not too narrow for the olive-head to slip by, for it is 
nipped by the stricture and released as soon as the 
narrowing is passed. By using instruments large 
enough to fill the normal urethra, the position of an 
mduration beneath the mucous membrane can be 
detected in its earliest stage before it has produced 
symptoms diagnostic of stricture. 

Higid instruments have one advantage over flexible 
ones, in that their points can be guided by the sur- 
geon ; the points of flexible instruments cannot he 
directed, hence the introduction of the latter into a 
stricture is less easily managed, consequently bougies 
with various shapes of points — some bent, some 
twisted — should be kept. But flexible instruments 
cause far less irritation than rigid ones, and should 
always be employed instead of the latter when 
possible. With patience and practice, much of the 
difficulty attending their introduction is overcome. 
The French bougies, with tapering ends and bulbous 
points, slip more easily through a stricture than 
instruments having the same diameter thioughou:^ 
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and bougies with fine tapering points can sometimes 
be introduced where others fail. 

Fasaing Oathetera. — In passing instruments 
along the urethra the conformation of its interior 
should be borne in mind. From the meatus to tho 
triangular ligament, the normal urethra, when gently 
stretched, becomes a straight tube ; having, neverthe- 
lesH, just within the meatus, a pouch in the roof, the 
lacuna magna, where the point of the instrument may 
eatch if not turned downwards. At the bulbous part 
the urethra enlarges in capacity by having a slight 
downward curve in its floor, just before the triangular 
ligament is reached. In this depression, the beak of 
the catheter is apt to sink below the level of the 
passage through the ligament, which is always a fixed 
point Beyond the triangular ligament the urethra 
curves gently upwards, has a floor beset with irregu- 
larities, in which the point of the instrument easily 
catches, if not raised as it passes along the curve. 

Lund's Oii — This is a solution of carbolic acid 
1 part in IG of olive or almond oil, with a little castor 
oil. It makes the best lubricating oil. 

Instruments should never be laid aside before they 
have been thoroughly cleaned in hot water and wiped 

A sUver caikeler is passed most easily while the 
patient is in a horizontal position, with the shoulders 
low and the thighs separated. The surgeon stands 
on the left side of the patient, and holds the catheter, 
previously warmed and lubricated with carbolic oil, 
lightly between tho thumb and two first fingers 
o£ the right hand, the beak downwards and the stem 



mtakn^ the penis 
■ of the left hand, 
^ he poAes hack the 
«ilh ths OiBHb ami fnfa^o; and 
MM l w vUb M ti odptMe Ab beih of the catheter. 
"Om itmm, ha Aaws te peais gaidy along the 
CTlh(<tw «■ the fwuifc K lovend to the penDseimi, but 
whluat luong hk rig^wziat and the matnuDent 
has traTe&Bd 5 or 6 indus iloog the passage and 
reached the triapgolar ligimeDb The suigeou then 
curies Iub li^t viirt to the middle line of the 
patient's body, and while pulling the point onwards, 
raises the hand round a enrre till it again dnks 
between the patient's thighs. "Ulien the bladder is 
reached he withdraws the stylet that tlie urine may 
escape. Three points of difficulty are usual in passing 
catheters — the lacuna magna just within the meatus, 
the triangular ligament, and the prostatic part of the 
urethra just before the bladder is reached. The first 
is escaped by keeping the beak along the floor of the 
urethra for the first 2 inches; the second is best 
avoided by raising the wrist as the instrument passes 
the triangular ligament, and directing the beak againisfe 
the upper surface of the urethra, 
enlarged bulbous part, it sink below the opening in 
the ligament; the third difficulty is overcome by 
depressing the hand well as the point approaches 
bladder. 

To pass the caiheter in the wpright posilion, the patii 
is placed against a wall or firm object, with his 
8 or 10 inches apart and 5 from the wall, that 
may rest easily during the operation. The surge 
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r Beats himaelt opposite the patient and grasps the 
' penis with the two middle fingers of the left hand, 
I the palm upwards ; he next exposes the meatus with 
I the thumb and forefinger ; and, his right hand holding 
I the catheter by its middle obliquely across the left 
I aide of the patient, he draws the penis on to the 
instrument til] the triangular ligament is reached. 
He then carries the shaft of the catheter to the middle 
! line, and, holding it by its end, brings tlie right hand 
' downwards and forwards, to carry the point upwards 

over the obstruction at the neck of the bladder. 
I The operation should be done slowly and with 

great gentleness, giving the lu^thra time " to swallow 
I the instrument," as the French surgeons express it. 
Hasty or forcible movements tend to thrust the point 
against the wall of the urethra, whore it hitches, if it 
does not penetrate and make a false passage. More- 
over, however easy the introduction may have been, 
the withdrawal of the catheter should be always done 
slowly to avoid giving pain to the patient 

When the canal suddenly contracts, as from a 
stricture, the point of the soimd often stops at the 
obstruction ; by withdrawing the instrument a little, 
and diverting its point to another side or along the 
upper part of the urethra, a place where the obstruc- 
tion is less abnipt will often be found to let the 
catheter glide into the stricture. The floor of the 
urethra should always bo avoided, as false passages 
nearly always branch off from tho floor close to the 
I stricture. 

Difficult narrow strictures are most easily overcome 
by injecting a drachm of warm carbolic oil into the 
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urethra, and then passing fine black silk or whalebone 
bougies (bougies fiU/ormes) along the urethra. These, 
from their fineness (their diameter is only ^ or J of a 
millimetre, about ^.i^ inch), are very apt to catch in 
false passages ; if so, the bougie should be with- 
drawn, and its point a httle bent or twisted or a finer 
instrument employed, so as to avoid the deviation 
from the true course of the urethra. When a bougie 
enters the stricture and reaches the bladder, which is 
known by the readiness with which it will pass 
backwards and forwards, the bougie in such cases 
should be tied in for twenty-foui hours, until the 
passage is sufficiently dOated to allow a small catheter 
to replace it. If the patient is not suffering from 
retention of urine, there need be no anxiety about 
evacuating his bladder, as urine will find its way 
alongside of the bougie when he attempts to make 
water. In passing to relieve retention. No. J English 
flexible catheter should he used instead of bougies; 
but when the stricture is too narrow for these, a 
boi^e may stOl be tried, as the urine will generally 
dribble by the side of the bougie with sufficient 
rapidity to relieve the patient 

English fl&dhle catheters should be kept on styled 
curved as represented in Fig. 102, that the first 3 inches 
of the instrument, when the stylet is withdrawn, may 
retain sufficient curve to ride over the impediment at 
the neck of the bladder. In warm weather, after 
being oiled, they should be dipped in cold water just 
before using, to render them a httle stiffer, and leas 
likely to lose their curve while traversing the urethra. 
i may be imparted to the English flexible 







PASSING CATHETEHS 175 

catheter by first softening it in hot water, and then 
holding it in the required curve while it is dipped in 
cold water to set it. 

They may also be passed while the patient lies or 
stands, and the movements are the same as for the 
silver catheter. 

Bulbous -ended or prohe-ended catkeiers and bougies 
(bougies oUvaires) are always straight; their supple- 
ness, their tapering ends, and their smooth rounded 
point enable them to glide along the urethra, and to 
accommodate themselves readily to the windings of 
the passage ; for which reason they are the easiest to 
pass both for the patient and the surgeon. In passing 
them they are slightly warmed if the weather is cold, 
to restore their fleribiUty, and gently pushed along 
the canal till the bladder ia reached. 

Elbowed or Condi Catheters. — These have a fixed 
abrupt curve of 1 J right angles, J or | inch from the 



^ 



point. In the rest of their length they are pliant. 
They are most useful in cases of enlarged or inflamed 
prostate. Bi-coud6 catheters have two such curves. 

Fidcanised india-^nibher catheters (Figs. 103 and 104) 
are used also in cases of enlarged prostate or when 
the bladder is to be kept em]ity. Their suppleness 
■ renders them uniiritating, and as phosphates crust 
on them very slowly, they may be worn for a week 
without being changed. 

They are easily passed by pushing them without a 
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stylet along the urethra, until the point hEis 
itself past the obstruction at the neck of 
They are useless for cases of stricture. 

To Pass a Catheter on the Female. — The 
patient may lie on her side or on her back ; if 
aide, tho kneos should be well drawn up ; if on her 
back, the thighs must be somewhat separated. Before 
introducing the catheter, a wine bottle or narrow- 
necked bed urinal shoidd be placed in the bed readyi 
to receive the urine. If the ordinary slightly curved 
female catheter be not at hand, a Na 7 or 8 ftesihle 
one does very well. 

Having oiled the instrument, go to the patient's 
back, and take the catheter in the right hand if she 
lies on her right side, and in the left hand if she Ilea 
on her left side ; if she lies on her back, go to either 
side and take the catheter in the hand nearest her 
feet. Hold the stem of the catheter in the palm, so 
that the beak lies against the tip of the forefinger, 
while the thumb and second and third iingera grasp 
the stem. Then passing the hand under the bed 
clothes, seek the buttock; from that pass the forefinger 
to the perinffium, and let it enter the vulva, keeping 
the back of the finger against the posterior part, then 
pass it between the nymphse to the entry of the vagina. 
This is known by the tip of the forefinger being lightly 
grasped, unless the vagina is very wide. Keeping tho 
finger just within the vagina, feel for the arch of the 
pubes in front ; having found this, withdraw the tip' 
of the finger slightly from the vagina : in doing thi^ ,i 
it will strike a small projection of mucous membri 
ig just at the anterior margin of the 
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Keep the finger steady against this projection, ivliile 
the other hand pushes the catheter gently onwarda, 
which then rarely fails to enter the urethral opening 
which lies close above the projection of mneoua mem- 
brane. Having penetrated the urethra, arrange the 
catheter in the receptacle for the urine, and push the 
instrument into the bladder. 

Injecting the urethra often fails from the in- 
efficient mode in which it is done. The syringe 
employed should be short enough to be worked 
easily with one hand, and need not contain more than 
from two to four tea-spoonfuls, as that quantity distends 
the urethra. One of such a size is easily worked by 
one hand. The opening through the nozzle should 
also be wide, that a forcible stream may be injected 
into the urethra. 

The patient should fill the syringe, then place on 
a chair or stool before him a chamber-pot, and pass 
urine to clear out the discharge collected in the urethra. 
He then inserts the slightly bulbous nozzle into the 
meatus urinarius, and grasps the sides of the glans 
with the left forefinger and thumb to close the mouth 
of the passage. The right thumb next presses down 
the piston slowly, so that the whole of the injection 
passes into the canal and distends it. Keeping the 
meatus shut with his left finger and thumb, the 
patient lays down the syringe and rubs the under 
part of the penis backwards and forwards, that the 
injection may be forced into all folds or follicles of 
the mucous membrane. Having thus occupied about 
fifty seconds, he releases the mouth of the passage, 
when the fluid is ejected sharply into the vessel 
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placed ready to receive it. Thia rapid ejection is a^ 
test of the proper performance of the operation. 

Id coimaelling the use of astringent solutions, the 
surgeon should always caution the patient not to 
employ one that produces smarting that is severe, or 
which last* more than a few minutes after injection. 
If it causes much pain, the solution is too strong. ' 

To Wash out the Bladder. — Apparaius. — 1. A \ 
flexible catheter; Nos. 12 or 13, and of ar 

" web," so as to have a large interior I 
channel through which mucus can j 
escape. 2. A caoutchouc bottle, J 
holding 6 ounces, and fitted with ] 
a tapering nozzle and stop-cock 1 
(Fig. 107). 

During the operation the patient 
should stand, it possible, as the mucus 
is thus more easily cleared from the j 
bladder. The surgeon first fills Mb j 
bottle completely with tepid water, 
that no air may remain; then directing 
his patient to stand gainst a wall or 
some firm object, passes the catheter and draws off the 
urina He next inserts the nozzle into the catheter, 
and, turning the cock, compresses the bottle slowly 
until 2 or 3 ounces of water have ran into the bladder; 
this he lets escape by removing the bottle for a minute, 
and then repeats his operation till the water returDS 
clear, but is careful not to exhaust the patient's 
strength. Three or four small injections wash the 
sediment and mucus from the bladder as quickly, and . 
with far less fatigue or risk of spasm than a prolonged 




TO TEE IN A SILVEB CATHETEK 179 

flow of water through a stiff double-current catheter. 
In this way the bladder may be waalied twice or thrice 
daily, to the great comfort of the patient. 

Solutions of nitrate of silver, carbolic acid, alum, 
etc, in the proportion of 1 part to 100, or to 50 of 
water, can be used instead of water for this purpose. 

M'hen there is much muco-pua from chronic 
cystitis, a solution of sulphate of quinine and dilute 
sulphuric acid, 2 grains and 3 minims to the ounce 
of water, may be used as au injection with excellent 
effect Iodoform suspended in mucilage is also a 
useful injection for chronic cystitis. 

To Tie in a Silver Catheter. 

Ajiparatus. — 1. A few yards of tape J inch wide. 
2. A roller. 3. A spigot of wood ; or, i. 1 J yard of 
fine india-rubber tubing, 

A 2-inch roller is tied round the hips; from 
this, on each side, a tape is passed round the thigh 
at the groin, and 
fastened before 
and behind to the 
roller round the 
hips (see Fig. 108); 

through the rings 
of the catheter 

connects them with the loops in the groins. The 
tapes are tied short enough to prevent the catheter 
slipping out; a yard or two of fine india-rabber 
tubing, fixed on to the end of the catheter, conveys 
the urine to a pan under the bed, and beeps the bed 
dry ; or a spigot of wood fitted to the catheter may 
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be inserted, for the patient to draw out when he 
deairea to void his urine. 

To Tie in a Flexible Catheter (Fig. 109). 
AppaTcUiis.^-\. A piece of soft twine, or knitting 
cotton, about 15 inches long. 

A catheter is first passed into the bladder, and 
the urine runs off. The catheter is 
then gently withdrawn, till the stream 
ceases, that the end of the instrument 
may remain Just without the neck of 
the bladder. The string should be 
tied round the catheter, J inch from 
the meatus, its ends gathered together 
and tied in a knot about 1 inch 
farther on. The foreskin is then 
drawn baek, the ends passed beneath 
the glans, and tied round the penis 
Fig. 109.— A Flexible behind the corona; the superfluous 
string is snipped off, and the foreskin 
brought forward. The catheter is cut off obliquely 
\ inch beyond the string, and then stopped with a 
spigot. Direction is given to the patient to withdraw 
the spigot, and push the catheter a little farther in 
when he wants to pass urine. 

The endoscope is an apparatus for inspecting the 
urethra when illuminated by reflected hght. The best 
form is Griinf old's (Fig. 1 1 0), This apparatus consists 
of one or more straight silver tubes 6 inches long, and 
in calibre varying between 24 and 28 milUmetrea in 
circumference, slightlyrounded atone end and trumpet- 
mouthed at the other. Each tube is fitted with an 
ebony plug, of which one end projects \ inch 
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i the tube, and is nicely rounded off to enable it 
to pass along the urethra without causing pain. 




Straight tubes are used for the urethra ; one with a 
slightly curved end and with a glass window in the 




curve opposite the straight part of the tube is 
employed for inspecting the bladder. Besides tubes 
a slightly concave mirror with hole in centre, ausk %% 
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IB nsed in laryngoscopy, ia employed to throw the 
light from a suitable lamp along the tube after it has 
been passed into the urethra. Small brushes and mops 
to wipe away mucus and apply lotions and oil to 
lubricate the tubes are the otlier requisites. 

To Tie a Patient in Position for Lithotomy. 
Apparatus. — Two bandages, each 3 yards long 
and 2 inches wide, of calico or of saddle-girth, with 
tapes sewed on the ends. 

The patient is laid on his back, with his knees and 
hips bent. A slip-knot, or clove hitch, is made in the 
middle of the bandage and passed oyer the wrist ; the 
hand ia then made to grasp the foot, the thumb above, 
the fingers 
under the sole 
(Fig. 112), one 
end of the band- 
age is carried 
behind and in- 
side the ankle 
to the dorsum 
of the foot, 
where it meets 
the other end 
passing in front 
of the ankle. 
The ends are 
then carried 
under the sole, brought up again, and carried round the 
hand and foot till they can be secured by tying the 
tapes in a doijble bow over the back of the hand. 
It is essential in laying on this bandage that eaidi 




Fig. 112.— Tying tor Lithotomy. 
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torn be tight and no alack left. The assistants who 

hold tho patient stand facing the surgeon on either 

side of the tahle, in order to keep the thighs 

widely and evenly separated during tiie operation, 

The one in charge of the right 

limb passes his left arm round 

the thigh, and grasps the leg 

beiow the knee, while his right 

hand holds the everi^ed foot, 

and thus steadies the abducted 

limb — he who holds the left 

limb, mttialis mulandis, does 

the same. 

Brown's dUalabk tampon ia 
an ordinary lithotomy tube i 
surrounded by itu iDdia-nibber 
bag (see Fig. 113), which can 
be inflated through a small 
india-rubber tube. In the sketch the bag is repre- 
sented in its collapsed form, B, and tho dotted oval, 
C, marks the extent to which it can be puffed out. 
By the four-tailed string the tube is fastened to the 
hip bandage, applied as directed for securing a silver 
catheter. This method is excellent for preventing 
hiemorrhage after lithotomy. 

Bed-Borea are best treated by great cleanliness, 
and by washing the skin exposed to the discharges 
with spirit of wine every day. The pressure of the 
skin over the sacrum or trochanters is prevented by a 
ring of soft thick felt, covered on one side with 
adhesive plaster, and applied like a com plaster round 
j-he prominent bone. 




Fig. 118.— Brnwn'B Tarapon. 
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In addition to those local applications, the pressnire 
of the body should be evenly distributed over its 
iinder Burface by placing the patient on a water- 
cushion, or by frequent change of posture. 

Waier-aishions are made of stout macintosh cloth, 
half or two-thirds full of water, and laid on the 
mattress beneath the blanket and sheet (see Fig. 114). 



' a 
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I cradle, 

I from ei 

L below 1 



Fig. 114.— Tlie Water CnaliLon. 

The Waier-mailress, constructed on the same prin- ■ 
ciple as a water-cushion, is laid on an ordinary 
mattress, and covered by two or three folded blankets, ' 
and a raacintosh under-shoet. 

AiT-cashions are also most convenient stuffing pads 
for invalids. They are made of impermeable macin- 
tosh cloth, and are far lighter than water-cushiona. 

The coin-catcher is an ingenious contrivance 
for removing a coin or other foreign body impacted 
in the gullet. It consists of a flexible whalebone rod j 
(see Fig. 115) tapering slightly towards one end, to 
which is attached a double broad-shouldered metal \ 
cradle, working freely on a pivot so as to project I 
from either side of the rod. This cradle i 
below the foreign body, which, on the instruments 
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being withdrawn, is caught by the projecting wing 
and easily brought up. 

attached to the end of a rod to sweep 



-i^^ 



Fig- lis,— Tho Coin Cstcher and Probnng. 

out fiflh-bonea, etc, when in the gullet, is called a 
probang. 

The stomach pump is used for emptying the 
atomach, or for injecting fluid food when patients 
refuse to swallow. 

It consiata of a brass syringe holding i ounces, with 
two nozzles, one at the end, the other at the side. The 
passage through them is directed by a tap, which is 




governed by a lever, lying on the barrel (see Fig. 
116). When the lover is at rest, the current paasea 
in and out of the syringe by the lateral tube ; when 
depressed, by the dii'ect tube. Two flexible tubes 
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with Bmooth nozzles, about 2 feet long, are fitted 
the syringe. Tliere ia alao a gag of hard wot 
having a hole in the middle, through which the tuhai 
passes on its -way to the stomach, to protect it from 
the patient's teeth. 

When the pump is employed to remove the 
contents of the Etomach, two wash-hand basins are 
placed at hand, one empty, one full of tepid water. 
The patient is seated in a high-backed chair to steady 
bis bead. If be resist the operation, one assistani 
holds his hands, while a second screws the small en* 
of the gag between the teeth and forces open tbs' 
moutb, across which it is then easily fixed. The 
direct tube, being well oiled, is next passed across 
the pharynx and down the gullet slowly and cautiously, 
without staying for any effort of vomiting it may 
induce ; when about 20 inches are passed through the 
gag the nozzle baa reached the stomach. It is always 
prudent to wait until the patient has expired air 
before any fluid is injected, to make sure that the tube 
has not passed into the larynx instead of the gullet.- 
First, two or three syringefuls of water are injecl 
into the stomach; then, removing the second tul 
from the basin of water to the empty basin, the action 
of the syringe is reversed, by pressing on the lever as 
the piston is raised, and letting it fly up when the 
piston is depressed. Thus two syringefuls may be 
withdrawn, then fresh water is again injected and 
withdrawn until the contents of the stomach are 
removed and the water returns clear. Precaution 
must be always taken not to exhaust from the 
stomach before water has been injected, lest the coata 
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of that organ be injured by being sucked against the 
nozzle of the tube. 

If desirable, antidotes may be dissolved or sus- 
pended in the water injected. When the pump is 
used for feeding patients, one or two pints of beef-tea, 
eggs beaten with milk or wine, Liebig's soup, etc, are 
the kinds of food suited for the purpose. After the 
pump has been used, it should be thoroughly cleaned 
by syringing through it plenty of warm water, and 
the tubes must be unscrewed to wipe the joints care- 
fully. 

To wash out the Stomach hj Syphon ^rfion.— A method 
of treatment employed in some forms of dyspepsia. 

Apparatus. — 1. A tube of Jaquea' soft rubber, about 
^ inch in diameter and 30 inches long, with two large 
eyes at the stomach end, is coupled by 3 inches of glass 
tubing to a length of india-rubber tubing 36 inches long. 
To the end of this length of tubing a glass funnel or 
receiver capable of holding a pint is adjusted. At 
the nozzle of the funnel is a stopcock. 2. Two quarts 
of tepid water. When about to be used the end of 
the tube with the eyes is moistened or lubricated with 
glycerine or vaseline, and the patient, sitting upright, 
takes a mouthfid of water, and passes the free end to 
the pharynx, while keeping up a aeries of swallowing 
movements, and pushes the tube down his gullet. 
When about 2 feet of it have passed into the mouth, 
the patient stops. The end of the tube hes then 
along the greater curvature of the stomach. The 
operator next charges the funnel with tepid water, 
and then raises the funnel as high as the patient's 
chin, until almost all the fluid has drained into the 
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etomach. At thia moment lie puts the receiyep over 
a basin, which ataBds below the level of the stomach. 
The Duid immediately runs out again into the basin. 
A larger bulk of fluid runs out than had entered, being 
increased by the previous contents of the stomacL 

This process of filling and emptying the stomach 
is repeated until the water is returned in a limpi 
state. The first injections are tepid, the latter ones 
cold, because they cause slight contraction of i 
stomach. This operation is usually performed once 
daily, in extreme cases it may be employed twice in 
twenty-four hours, but at times when the stomach is 
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Besides merely washing the stomachj this plan o 
introducing the stomach tube may be employed f(W 
feeding patients who cannot swallow sufficient food. 
In such cases the food is carefully prepared by cooking, 
and is usually of the consistence of gruel or pur^ 

Fine cesophageal tubes, varying in size from No, 13 
to No, 6 of the English catheter scale, are manu- 
factured to use in feeding patients with stricture d..— 
the gullet. Egg and milk, or similarly thin liquidi 
may be passed through these narrow tubes by t 
method just described ; except, of course, that t 
exhaustive part of it is not required, 

TransfuBion of Blood. — The points of greatei 
importance in performing this operation are :— 

1. The supply of blood must come from a vigoroui 
adult 

2. The transfer must be made within 2 minuta 
of the blood's escape from the vein of the blood-giva 

3. To prevent coagulation, the blood must \ 
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tranBit. pass over as small a surface, and suffer as little 
expoBUiB as poseible, 

4. Air and clots must not enter the vein with 
the blood. 

The apparatus described below is that devised by 
Dr. Graily Hewitt, and depicted in the ObsielriaU 
Sociel^s Ttansaciions for 1864, 
p. 137. It cDoeists of a glass 
syringe holding 2 ounces (Fig. 
117), with a piston easily 
attached and removed ; its 
nozzle is curved and fits the 
mouth of a cannula of silver. 
The nozzle of the syringe is 
provided with a little stopper 
attached by a chain ; a stylet 
likewise fills the cannula, to 
be withdrawn when the blood 
ia injected through the latter. 
It hiu the great ndvaoti^je ef s,S,.t^7ZI""" 
not deteriorating when out of 
use, as do apparatus which are made of soft india- 
rubber. 

The success of the operation depends in great 
measure on the rapidity with which it is performed, 
and requires the aid of two assistants, that the various 
steps may follow each other as quickly as possible. 

A^aratus. — 1. Syringe, cannula and stylet. 2. 
Lancet. 3. Scalpel. 4. Forceps. 5. Three yards of 
tape, 1 inch wide, and lint. 6. A silver wire sutura 
7. A basin of cold water. 8. Brandy and sal- 
voUtile. 
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Step 1. See that the piston-rod works properly in 
the syringe, and that the jnstrumeut is fit for use ; 
then place it in the basin of cold water with the 
cannula, to lie till wanted. 

Step 2. Place the blood-giver on a conch or easy- 
chair in the same chamber, but so that he cannot see 
the patient, lest he faint and his blood consequently 
flow feebly. Tie up the arm as for vensesection ; lay 
ready the lancet, and direct the assistant in charge of 
the blood-giver to keep his thumb on the vein when 
it is opened, that the flow may be chocked when blood 
is not required. 

Step 3. Place a tape round the arm of the patient 
above the point for injection, and another below it at 
a convenient distance, and lay bare a vein (usually tie 
median basilic) for an inch and a half of its course; 
holding the vein by the forceps, make a slit with the 
scalpel and introduce the cannula, with its nozzle 
directed towards the heart. The second assistant 
then takes charge of it The stylet ia withdrawn, 
and a minute drop of blood escapes through the 
cannula, showing that the point has been properly 
, introduced into the vein. The assistant replaces the 
stylet and slackens the upper ligature, while the am- j 
geon proceeds to fill his syringe. .^H 

Step 4. The surgeon, going to the blood-giTei^V 
makes a large opening in the vein with a lancet, or if 
the first assistant be a surgeon also, he may do this 
whOe the chief operator ia preparing the vein of the 
recipient. When the vein is open and the blood 
flowing freely, the barrel of the syringe is inverted 
over it and filled with blood ; when full, the nozzle is 
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stopped by the plug and the piston is attached while 
the syringe is earned to the recipient 

Step 5. This heing reached) the plug is pulled out, 
the nozzle inserted into the cannula, and the blood 
sloioly injected by depressing the piston gently, but 
without quite emptying the syiinge. A minute should 
be spent in injecting one ounce and a half, and a 
pause of five minutos ensue before a second supply is 
introduced. This interval may be employed in 
cleaning the syringe, etc., and procuring a fresh 
supply of blood ; 3 to 4 ounces of blood are usually 
sufficient, but 10 ounces have been injected on some 
occasions. The perturbation of the supplier (generally 
a near friend of the recipient) often renders it 
necessary he should drink freely of brandy and water, 
that the blood flow forcibly when required. 

Flexible tubes with nozzles to fit the veins of the 
donor and recipient, with an elastic injecting ball, on 
the plan of Higginson's pump, are also contrived for 
the transfusion of blood ; but the india-rubber, if not 
frequently used, becomes brittle, and consequently 
cannot be trusted for an emergency that seldom 
occurs. There are also difficulties in bringing the 
donor and recipient as near to each other as the im- 
mediate flow of the blood through the indiarrubber 
tube requires. 

Step 6. When sufficient blood has been introduced, 
both patients' wounds are dressed, as after venisection 
(see p. 19), the long incision of the recipient being 
closed by a point of suture under the pad. 

TraDBfuBion by Eouseel'B Apparatus — Part 
I consists of an arrangE 
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fillin g the tubes which ofterwardB convey the blood 
to the recipient with tepid soluticm of bicarbonate of 
soda, in order to warm them and to clear them of air. 
Another part consists of a receiver, F, fitted by atmo- 
apberie exhaustion to the arm of the blood-giver over 
the vein which is to be punctured at the right moment 
by a lancet placed in the receiver. The third part is 
the Higginaon's pump, G, which drives the blood 
along the tubes into the vein of the recipient. 

india-rubber and vulcai 




apparatus (Fig. 118). 
forceps, i. Two bleeding i 
Lint and diachylon plaster and collodion. 7. A 
suture. 8. A quart of tepid water, in which half a 
tearSpoonful of bicarbonate of soda has been dissolved. 
9. A second basin of warm carbolic water (1 in 40) 
in which to plunge and wash the apparatus before it in 
used. 10. A glass of warm brandy and water, i 
volatile, and other restoratives. 

Step 1. Prepare the apparatus by pumping wM 
earbohc water through it while it lies immersed, 
ready the several articles required. 
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Stop 2. BoDg the blood-giver close to the bedside 
of the recipieot, and seat him comfortably. 

Step 3. First tie a bleeding tape around the blood- 
giver'a arm to obstruct the flow through his veins at 
the elbow. Next, apply the receiver, F, to the arm 
of the blood-giver, so that its centre, through which 
the lancet will protrude, overlies the median basilic 
vein. Compress the ball, E, so as to empty it of air. 
While holding E squeezed together, press the receiver, 
F, firmly down on the blood-giver's arm. Eelax the 
pressure on E, whereby the air in F is withdrawn, 
and a vacuum produced therein. 

Step 4. Turn the two-way stopcock, C D, so that 
the third small knob on it points towards the nozzle, 
H, which is to be inserted into the recipient's vein ; 
plunge the vulcanite bell, A, into the aoda-solution, 
and work the Higginson's bulb, G, until the whole 
apparatus, receiver, F, tubes, and pump, G, are filled 
with soda-solution, and it flows out through the open 
nozzle, H, Then turn C D to stop the flow. 

Step 5. Expose an inch of the median basilic vein 
in an arm of the recipient, and, puncturing it, insert 
the nozzle, H, into the recipient vein. Entrust the 
nozzle, H, and the recipient's arm to an assistant. 
fThis assistant, if he is competent, may perform the 
exposure of the vein while others are fitting the 
apparatus to the blood-giver, and thus save time.) 

Step 6. Set the little German silver knobs, L and 
M on K, diagonally across the direction of the blood- 
giver's vein, so that the lancet projecting below K 
may penetrate the vein obliquely. Next, press down 
smartly the knob K, and thereby puncture the vein. 
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beneath it. Blood escapes from the vein, and gradu- 
ally replaces the soda-solution in the receiver, F. 
Shut off the stopcock, B, through which soda-aolution 
reaches the apparatus. Next, turn the stopcock, 
Dj and work the pump, G, bo that soda-solution 
flows out of the nozzle, J. When blood instead of 
soda-solution issues from J, turn the stopcock, C D, ■ 
quickly, so that the current is diverted from J to H. | 
Continue to pump slowly through H, which is steadily 
held in the recipient's vein until the requisite amount 
of blood is transfused from the giver to the recipient 

Step 7. Remove the receiver from the blood-giver; 
tie up his arm as after venaaection (see p. 20). Tie 
up the arm ot the recipient likewise, after bringing 
the edges of the skin-wound together with a atitcb. 
and collodion. d 

When the apparatus has been used, put it at onoa'f 
into warm water and pump through it plenty of water ' 
and of sodsrsolution to cleanse it thoroughly. Then 
unscrew the several parts and wash them separately. 
Then dry the whole carefully, pulling out K in order 
to clean and dry the lancet properly. Let the appa- J 
ratus lie before a fire to get perfectly dried before &■! 
ifl pat away in its case. Negleci of this histrudion unfl4 
rmder the instrument unfit fm- use at the next emergency T 

If the blood-giver be nervous or faint, he must bO 
freely plied with restoratives. 

Tourmquets — Tourniquets are of several kindia 
When haemorrhage has to be temporarily arresta 
as during amputation, that of Petit (Fig. 119) may h 
used. It consists of a strap of stout webbing audi 
buckle, that can be rapidly tightened by a few tm 



r 



TOURNIQUETS 195 

of a screw which draws the strap through a frame. 
To use this tourniquet : lay a roller over the artery 
as a pad and make it steady by carrying the end of 
the roller ouce or twice round the limb ; then pass 
the strap over the roller, keeping the buckle about 2 
inches away from the screw and the screw on the 
anterior or outer aspect of the limb, away from the 




Fig. lie— Petiea Tonrnlqnet applied to the PoplHisal Artery. 



pad, lest that be displaced when the screw is tightened. 
The tourniquet ahould be screwed up as quickly as 
possible, that the Hmb bo not charged with blood 
by obsti-ucting the venous flow, before the arterial 
current is checked. 

Bloodless OperatioDB. — Esmarch's elastic band- 
age has been much used of late years to prevent the 
loss of blood during operations on the limbs. 

The apparatus consists of- — 1. A stout webbed 
highly elastic roller, about 4 yards long and 2 J inches 
wide. 2. A clip made of stout india-rubber tubing, 
2 feet long, in each end of which is fixed a wooden 
plug, carrying a hook. A better clip is Coxeter'a 
elastic tourniquet. 
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Before applying the elastic roller the limb is raised 
and rubbed towards the trunk in order to dinduish 
the quantity of blood in it ; the roller is then tightly 
applied from the extremity upwards in spiral turns, 
overlapping each other, and continued for some dis- 
tance beyond the proposed seat of operation, as, for 
example, to the middle third of the thigh for an am- 
putation of the leg. The elastic tubing ia nest drawn 
tightly round the hmb, and the ends hooked together, 
close to the highest turn 
of the roller, which is 
then remo\ ed, leaving 
tlie Itmb blanched and 
exsanguine 

After the operation 
the main vessels are tied 
before loosening the con- 
stnctmg band, tvhich is 
then gradually relaxed 
and smaller arteriea 
secured 

To improiise a tmrnii- 
quet from a handker- 
chief, a stone, and a 
stick Fold a stone the 
size of an egg m the 
' ^'"^°' middle of a handker- 

chief, lay it over the mam artery, tie the ends of the 
handkerchief round the hmb, shp the stick under- 
neath and twist it round, till the tightened handker- 
chief draws the stone on to the artery and arrests the 
of blood {see Fig. 120). 




Fig. 120 The Reidy to 
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In Signoroni's horse-shoe tourniquet (Fig. 121) the 
extremities of the shoe can be ftpproximated to each 
other by a rack screw 
working o, hinge. The 
ends are furnished with 
pods, one broad and flat 
to bear on the limh away 
from the artery, the 
other rounded to com- 
press the vessel itself. 
The tourniquet does not 
arrest the whole circula- 
tion in the limb. It can 
therefore he applied for 
a longer time than that 

of Petit's. However, it FiB-iai.-Th.Ho^-BboeTolirniqnet 

easily shps out of place, and soon becomes very irk- 
some and painful. _.^, 





f^. 122.~I.iatsr's Tauralqaet for compressisg Uie i 

The ahdominal tcmmiquet of Lister (Fig. 122) is a 
clamp for compresaiug the aorta dtum^ vso^Mli^ut-'^'^ 
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through the hip-joint, and operations where a tourni- 
quet cannot be placed qq the limb. It conaiats of a 
aemicircular bar, with a broad pad to bear on the 
lumbar vertebras behind, while in front it holds a 
long acrew-pin carrying a pad. This inatrument 
passes round the right side, and its pad is forced 
down into the abdomen, 1 inch to the left of the 
umbilicus, until the aorta is compressed against the 
spina 

Dav^s lever is a cylinder of hard wood about 18 
inches long, which is passed up the rectum far enough 
for its end to reach the iliac artery. By pressing the 
lever against the ischium of the side opposite to that 
on which it is desired to arrest the flow of blood, the 
end can be brought to bear on the iliac vessels during 
amputation at the hip-joint The rectum has been 
torn during this manoeuvre. 

Carle's tmrniquds (Fig. 123) are employed to con- 
trol and diminish the flow of blood through an 
aneurism of the lower extremity. They are intended 
to be worn for several days, and are fitted with many 
contrivances for obtaining a continuous pressure on 
the artery without completely arresting the flow of 
blood. They are always used in pairs ; in the figure 
one presses the external iliac artery on the pubes, 
the other the superficial femoral artery. The first is 
fastened to the body round the hips, the second 
round the thigh. They are constructed aa follows : an 
attached to a pad at the back reaches round the 
limb to the artery, over which it supports a ball and 
socket joint capable of turning in any direction, but 
Sxahle by a screw clamp. This joint has a long i 
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screw carrying the eompreaa down to the artery. A 
little play of the screw ia provided in the ball of the 
joint, by means of india-rubber bands, that the com- 
press may yield slightly before the arterial pulse. 
Duringthosolidificationofananourismby thismeans, it 
ia intended that the flow of the blood shall not entirely 
cease; hence the current through the artery should 
not be completely obstructed by the preasure of the 




tourniquet, and this is ensured by the yielding force 
of the elastic bauds. Two compresses are employed 
in order that the control of the flow of the blood in the 
artery may be continuous while means are provided 
for shifting the pressure from one spot to another 
when the pain which attends it becomes considerable. 
When the tourniquets are applied, the patient must 
lie on a iiat hair mattress, have his limb well washed 
and dried, lightly but evenly bandaged, and somewhat 
raised. If the thigh is hairy it should he sW^^ 
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where the pads will press, and dusted with powdered 
French chalk. The tourniquets are next adjuetod, 
as Been in Fig. 123 ; the patient is taught to change 
the situation of pressure when it grows irksome, by 
screwing down the second pad, and then releasing the 
first' 

Fumigation. — McrcnriaJ vapour baths are con- 
trived in various ways. The following plan succeeda 
perfectly well when the whole surface of the body is 
to be exposed to the vapour (Fig. 125). 

Apparatus. — A Langston Parker's lamp made by 
most instrument-makers. In this a spirit-lamp, hold- 
ing the required amount of spirit, is enclosed in a cage, 
on the top of which is a receptacle for the calomel, 
andasmall saucer for water {Fig. 124). The flame be- 





Flg 124— Lamp tor FluuigatiiiB. 

neath first boils the water and then volatilises the 
calomel. Watei is added, because the calomel vapour, 
when assoi-iated with steam, acts more efficiently thaa 
with dry air The quantity of calomel used varies from 
20 to 60 grains. 

The lamp is placed under a high wooden-seated 
chair, on which the patient site undressed, and roiut4> J 




the preparation. The cloak is more expensive, but ia 
a more effectual cover when made of mackintoeh 

The patient, in four or five minutes, usually breaks 
into a violent perspiration, his pulse quickens much, 
Q Byncope occurs ; hence, he should not 
be left alone until the bath is over. This, if the flame 
is strong and the qutintity of calomQl not vec^ g^i^i^'t^ 
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40 grains bemg a common doBe — occupies a quarter 1 
of an hour AVlien the bath is over, the patient 
should at once get into bed, and lie there a few ] 
hours , then he may rise and be sponged with tepid 
water Moderate but tolerably speedy mercurialisa- 
tion of the system ia thus induced. 

Local fmn^ation is employed when the I 
i confined to a few obstinate patches of ] 
eruption. For this' ' 
purpose an earthen- 
ware alembic (Fig, 126) 
ia fitted to the lamp 
used for general fomi- 
gatioD. The calomel 
is thrown into the 
bottom of the alembic ; 
the flame plays over 
the outside, and heating 
it, sublimes the calomel, 
which reaches the 
mouth of the alembic 
and condenses on any 
part to which it is 




The throat may bo I 
fumigated by inhaling the vapour as it escapes from I 
this alembic, or from the spout of an earthenware I 
teapot in which the calomel has been placed, heated I 
by a spirit-lamp underneath. 

The Hot-Air Bath is easily obtained by u 
ing the patient, putting him to bed on a mattress, j 
fastening across the bed two or three lengths of c 
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or stout wire, over which a blanlcefc is next thrown. 
The patient's body is thus enclosed in a small chamber, 
the air of which ia then heated by a spirit-lamp on an 
earthenware plate, surrounded by a kitchen lemon- 
grater to protect the bod from its flame. Shoots should 
bo dispensed with while the lamp is alight, iest they 
catch fire. The temperature of the air should be 
watched, lest it grow hot enough to scorch, but it must 
be kept up till the patient breaks into a sharp per- 
spiration, when the lamp may be removed and the 
patient allowed to cool slowly. 

The action is more rapid if the patient sit up in an 
enclosed chamber like that for mercurial fumigation, 
and the lamp, which should be a strong ono with three 
lai^e wicks, is placed under a wooden-seated chair. 

The action of the bath is greatly accelerated by 
previously sponging the patient all over with tepid 
water. 

Safety lami>3 protected with wire gauze, and fur- 
nished with a cradle to keep the bedclothes up, are 
sold at the instrament-makers, and are more free from 
risk than the improvised one described above. 

The Vapour Bath. — The patient is put to bed 
as in the hot-air bath, and a few feet of vulcanised 
india-rubber tubing, fastened to the spout of a tea- 
kettle on the fire, bring a supply of vapour into the 
bed. 

The vapour bath may precede the hot-air bath, and 
will greatly quicken the action of the latter. 

The aspirator (Fig. 127) consists of a metal- 
fitted glass syringe, with an accurately adapted piston, 
and capable of holding from 2 to 4 o\ixtKfi» ^^V 
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fluid. The nozzle is coniiected witli two short metal 
tubas, one at the end, the other at the side, each, of 
which ia fitted with 
a stopcock. 

When in iiae a 
sharp-pointed hollow 
needle ia fitted to tha 
end tube, while a 
piece of india-rubber 
tubing connected 
with the side tube 
serves to convey the 
fluid from the syringe 
into a. voBseL A short 
length of flexible 
tubing, interposed 
between the nozzle 
and the puncturing 
needle, protects the 
latter from jogs while 
it is in the wound. 
The needle, pre- 
Fig.m.-Tho Aspirator. vioQsly dipped in 

AsliowBtlieactuaUhkkncesottheneedle. carboHc oil, is thrUSt 

well through the skin, etc., into the cavity to be 
emptied; the piston is raised, and the stopcock ia 
then opened, when the fluid will be drawn up into 
the partial vacuum in the syringe. 

When filled, the syringe can be readily emptied, 
without withdrawing the needle, by turning the stop- 
cock to open by the side tube, through which the 
fluid is then expelled. 
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This proceBS is repeated until the cavity ia emptied, 
when the needle is suddenly withdrawn to prevent 
the entry of air, and the minute puncture left to 
close of itself. 

Souther's cannulEB are used to drain off serons 
fluid from the cellular tissue of dropsical patients. 
They are silver tubes 1 inch long, 1 millimetre in 
diameter, and fitted with fine india-rubber tubing to 
carry the fluid into a receptacle as it trickles out of 
the cannulie. The tubes are supplied with a fine 
trocar on which they are threaded, before the puncture 
is made. The trocar easily pierces the india-rubber 
before it slips through the cannula, and after the 
cannula has been inserted into the dropsical tissue to 
be drained, the trocar is withdrawn through the 
india-rubber tuba In cases of extreme debility, 
where ordinary tapping is not available, ascitic fluid 
may be drawn from the belly by their means. 

Cupping. — Dry and Wet Cupping. 

Apparaius. — I. A series or nest of exhausting 
glasses. 2, Boxes of lancets of difl'erent sizes for in- 
cising the skin, called scarificators. 3. A spirit lamp. 

The glasses are of 6 oz., 4 oz., 2 oz., and 1 o^ in 
capacity, of rounded shape, with thick smooth edges 
(Fig. 128). 

In dry cupping the object is to relieve internal 
congestion by drawing the blood into the sub- 
cutaneous cellular tissue. The back and loins, where 
the skin is tolerably loose, ai'e most suitable plaees 
for this proceeding. 

The Operation. 

Step 1. Light the spirit-lamp, direct the ^a-tldiA 



r 



206 MISCELLANEOUS 

to sit forwards, and lay bare the back ready for the* 
glasses, which should be placed on the bed within] 
reach of the operator'a right hand. 

Step 2. Rarify the air in a glass by plunging the I 
flame into it for a second, and then quickly place I 
the mouth of the glass on the akin ; leave it there I 
while a second and third glass are heated and applied. I 





FIK. lis.— Capping Olssses, tjsmp, SfArlBcstor, uid Bpidt Bi 

Then the first glass should be removed, and its vacuui 
restored before it is replaced. "When the glassea are ■■ 
put on again, their rims should not lie exactly ii 
rings marked on the skin by previous apphcationa, or 
the bruises may inflame and slough afterwards at 
these parts. The application and removal of the i 
glasses should be done as lightly as possible to J 
prevent all unnecessary pain. The glass is < 
lifted by slipping the finger-nail underneath, and thoi 
letting air into the vacuum. 
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A few repetitions of this incomplete vacuum cause 
the skin to puff up readily into the glasses, and much 
blood is thereby attracted into the cellular tissue. 

JFet or Bloody Cupping. — When it is desirable to 
take blood from the body, the skin is also punctured 
or scarified by the scarificators ; half a dozen incisions 
being made at a blow by as many lancets protruding 
from a box, when a spring it holds is touched. The 
glasses are then laid over these incisions, and the 
necessary amount of blood sucked out by their ex- 
hausting power. A screw pin {seen on the top of the 
scarificator in the figure) regulates the distance to 
which the lancets shall protrude from the box and 
enter the skin. They should cut through the skin 
to the cellular tissue, and therefore must protrude 
farther for the thick skin of the back than in other 
parts where the skin is thin. 

The artificial leech is a cupping apparatus which 
combines a scarificator and an exhausting syringe. 
The apparatus is not easy of use, and ia only to bo 
employed when leeches are not available. 

Leeches. — Each leech should draw about 2 
drachms of blood, and if the bite is well fomented, 
another drachm will escape -from the wound after- 
wards. 

Before the leeches are applied, the skin should be 
well washed with warm water, and carefully dried. 
The leeches should not be taken from their box, but 
the box inverted over the part, when they will quickly 
fasten themselves. If the leeches are applied in a 
dependent position, a soft napkin may be pinned 
round tho box to support them as they ^a^ Wd.N'j , 
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and to enable them to suck as long as possible. They 
should be allowed to drop off; if pulled off they are 
apt to tear the wound, or leave some of their teeth 
in it, which cause irritation afterwards. 

The leech is put into a little glass with a, small 
hole at one end through which his head may reafih 
the part, when leeching the gums, the cervix uteri, 
or the rectum. Leeches should not be applied to the 
eyelids nor the scrotum, as large ecchymoaea are very 
apt to follow their bites in these parts. 

If the leeches do not bite readily the part should, 
be wetted with blood or warm milk, and the leeches 
put into lukewarm water a few minutes. Immersion 
in small beer is also said to stimulate them to bite. 
The bite is tripartite ; three saw-cuts, ^ of an inch 
long, radiating from a centre (see Fig. 139). 

If the bites bleed longer than is desired, they may 
be stopped by pinching 
the skin between the 
finger and thumb, wiping 
^^^ the bite thoroughly dry, 
h|^k and filling it with a, 
^^Wr little bit of amadou or 
fine sponge, soaked in 
solution of perchlorido 
of iron ; a larger piece 

Fig. 1S9.— A Leerh-b^te; and a Leech- of amadou is placed 
l,il,8=ouied>nth«K..Ul., ^^^^ ^^^ g^^ ^^^ ^^^ 

whole compressed with a turn of a bandage or long 
strip of plaster. If this fails, a sewing needle may 
be passed through the skin beneath the centre of 
the bite, and the bleeding surface constricted by 
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twisting a thread round it under the needle (Fig. 
129). 

Leech-bites should never be left bleeding, especially 
in chndren, for a dangerous amount of blood may be 
lost from them iu a few hours. 

Tents are inatrumeuta made of some substance 
that enlarges as it absorbs liquid ; they are employed 
to dilate apertures of sinuses or natural passages, as 
the cervix uteri, and are generally short rods 2 to 3 
inches long, and ^ to ^ inch in thickness. They 
were formeriy made of a whalebone stem, wound 
roimd with compreased sponge, which is coated with 
wax to teep it in shape. Now, slips of gentian root, 
or of laminaria digitata, which rapidly enlarge as they 
imbibe moisture, aro employed for this purpose. 

Setons are strips of calico, 6 or 8 inches long and 
J of au inch in breadth, well varnished. A thread is 
fastened to each end of the tape, which are tied 
together while the seton is worn. The eeton is 
employed to excite irritation either along the course 
of a sinus, or in some superficial situation, as the 
nape of the neck, to relieve congestion of internal 
parts. In sinuses, a few threads of dentist's silk 
usually produce the required amount of irritation. 

An issue ia a contrivance for keeping up irritar 
tion of the surface. A piece of diachylon plaster, the 
size of a half-crown, with a hole in the centre as large 
as a pea, is laid over the skin where the issue ia to be 
formed. A bit of potassa fusa is laid in the hole and 
kept in situ by a second plaster, for an hour or till the 
sldn ia destroyed under the hole. The plasters are 
then removed, the wound washed, and a fcesVi, \.\.cKa 
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of the same size put on, having at its centre a slit J 
inoh long, under which a pea is slipped into the sore 
and covered over hy another emaller piece of plaster. 
The discharge that soon follows must be washed away 
twice daily, and the plaster and pea renewed from 
time to time as they become soiled. Instead of 
plaster, sometimes a fresh ivy-leaf is laid over the pe^ 
and then two or three thicknesHos of old linen. Th&n 
dressing is kept in place, and the wound protected by ft 
email wire gauze armlet, which is buckled on over alL 

TruBses for ruptnroa. These aie 
shape, strength of spring, etc. 

Wliatever variety of truss is employed, care should 
be taken that the pressure be made in the right 
direction, and that it be sufficient, hut not too great 
for the strain it baa to support. 

In reducible hernia the counter-pressure for in^ 
niphtre should be exerted against the internal ab- 
dominal ring and on the inguinal canal diiecU^ 
backwards (aee Fig. 130). For vjiibiiical niphire, Hui 
pressure should be also backwards, and be brought ta 
bear rather on the tendinous margins of the hernial 
opening tliau on the aperture itself. In femoral 
rupture the pressure should be directed backwards^ 
and upwards against the femoral canal (see Fig, 131^: 
The pad in all should be large enough to well ootsb 
t-ho passage through which the rupture passes, 
the pressure maybe exercised upon adjacent 
nthor than Erectly on the relaxed dssuea fonni 
the ring. The efficiency and comfort of a trass mi 
d«peail on the cwajdeteness wiUi which h 
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The adequacy of a truss should always be tested 
by directing the patieut to separate his legs, lean 
forward over the back of a chair, and cough or strain 
hard. If the truss support the rupture during this 
exertion it presses strongly enough. 

The patient should have two trusses, in case of 
one breaking. The second truss should be covered 
with celluloid or other non-porous material, that it 
may be worn in the bath. 

For irreducible hernia, large air- or spring-padded 
trusses are made, which prevent further descent of 
the viscera, but they are exceedingly difficult to fit 
and often unsatisfactory in usa 

In inguinal hernia the truss consists of a j>ad, a 
spring, and a neck with guide straps. 

The pad is made of various materials ; fine carded 
wool is among the best when 
well stuffed into a properly 
shaped ovoid leather pad. 
Mr. John Wood recommends 
the USB of a pad made of box- 
wood and shaped somewhat 
like a horse-shoe, with the 
inner horn lai^er and longer 
than the outer. In most cases 
a fixed pad is better than a 
movable one. 

_,, . i_ ij f^- 180 — Trusa for Ingoiml 

The pad should compress BcmiB. 

the canal and be convex if 
the patient is stout (but in all cases should be as 
small as will ensure fair compression). A very flaccid 
belly-wall, and a large gap or protrusioa Yw^\e ^ 
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large surface on the pad. The spring should, be supple 
and weU-fitted or padded behind to rest broadly on 
the pelvia, without bearing specially on the sacro-iliac 
synchondroses. The spiing, narrowing as it comes 
forward, embraces the pelvis; and opposite the 
anterior iliac spine inclines downwards, because the 
hernia is a little lower than the resting-place of 
the spring behind. When the rupture la almost 
reached, the spring makes a ahght elbow or bend {the 
neck), that its pressure may be directed against 
the hernia more fully. If the truss is too long, it 
pressea the cord against the apine of the pubes and 
causes unnecessary pain. Undersiraps, generally not 
necessary, should be omitted if possible. If they are 
worn, they should be attached to the spring, a Uttle 
behind the anterior iliac spine, that they may pass 
round the gluteal fold to the perinseum, and keep 
clear of the anus. They should be made of 
knitted bandage that they 
may be changed and washed 
frequently. 

In trusaoa for children i 
whom the teatia 1 
descended, the pad should hsrt 
a notch at ita lower bord 
in which the testia may i 



Fig. 181.— Ttdbs t 





In the truss for fen, 
Jternia, the spring hears belli 
the body and encircles the hijl| 
in the same manner as in the inguinal truss, but wlu 
oppositethefemoralarteryit turns abruptly downwi 



towards tho saphenous opening. The pad should be 
somewhat convex, not oval but rounded, and should 
be placed in the grove of the groin, that most of the 
pressure exerted on the craral canal may fall exactly 
between the crural ring above and the saphenous 
opening below. The wnderdrap should be fastened 
to the spring opposite the great trochanter and pass 
round the fold of the buttock to the perinfeum, to be 
attached to the stud at the lower end of the pad. 

When measuririg a patient for an inguinal truss, the 
circumference of the body round the hips (between 
the crest of the hip and the top of the thigh bone, 
a'isla ilii and great trochanter) should be taken ; and 
this is generally sufficient. When more detail is 
needed, the distance between the symphysis pubis and 
the anterior iliac apine, half of which denotes the 
position of the internal abdominal ring, may be added. 
This part and the inguinal canal are to be supported 
by the pad of the truss. For a femoral hernia the 
same measurement round the body should be taken. 
Also the distance of the saphenous opening from tho 
symphysis pubis and that from the anterior superior 
iliac spine are wanted. A third measurement from 
the anterior iliac spine to the symphysis pubis gives, 
with the two already taken, the triangle of the groin. 
They will enable the maker to put the pad at the 
proper angle with the spring, so that it compresses the 
saphenous opening, and clears the spine of the pubes. 

Every patient should, while he wears a truss, show 
himaelf from time to time to his surgeon to ensure 
that any defect in his apparatus shall be quickly 
detected. 
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ITTnbilical Hernia. — Spring truaaea are not adapted 
for reatraming umbilical iiernia. Tiie support consiBts 
of a broad belt fitted to the belly, made in front 
of elastic webbing, and (fti each flank of white jean. 
Behind, the belt is fastened by straps and buckles, or 
by lacing, the better plan. In the centre, the elastic 
part carries a nearly flat air cushion, measuring about 
3 inches transversely and 2^ vertically. This cushion 
is placed against the aperture of the belly, and presaea 
back the protrusion. The size of the pad varies with 
the size of the hernia, but it should always largely 
exceed the extent of the gap in the abdominal walL 
The pad, when the apparatus is used for an infant, 
should not be too prominent^ as it is then more 
difficult to keep in place, and alao by pressing into 
the aperture hinders it from closing. The pad for 
an infant is best made of a disc of ivory, IJ inch 
broad and ^ an inch to 1 inch thick, stitched in a 
little case in the centre of the girdle. Mr. Wood 
recommends the employment of an oval cup-shaped 
pad, made of vulcanised india-rubber, by which the 
pressure is brought to hear on the tendinous margins 
of the hernial opening in such a way as to tend to 
close them towards the median line. The quantity of 
elastic tissue should be much less in the infant's belt 
than in those for adults, that the belt may be 
frequently washed. The difficulty of keeping tbe 
apparatus in place is lessened by attaching two bands 
to the upper border, to pass over the shoulders and 
cross behind before fastening to the belt, like braces. 
Two similar ones may be fastened to the lower border 
Hnd carried under the thighsL These bands ahoald be 
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of soft webbing, and several pairs kept in store, that 
they may be frequently changed and washed. 

Cauteries. 

Cautery Irons. — These are masses of iron of different 
shapes ; some pointed, others rounded like buttons, 
etc., set on a stem 1 foot long, fixed in a thick wooden 
handle. They are heated in a charcoal brazier or 
common fire to bright redness if required to destroy 
deeply, but short of redness if intended only to scorch 
the surface. 

Aa these irons are inconvenient for mxaj cases 
from their bulk, and yet soon lose their heat if made 
small, other cauteries have been devised to which 
the heat can be quickly renewed, such as Paquelin'a 
benzole cautery. 

Paquelin's cautery has greatly superseded other 
cauteries from its handiness. It consists of a platinum 
point made hollow, into which a stream of benzole 
vapour mixed with air is driven when in use. The 
ignition of the combustible mixture in the interior of 
the platiniim causes that metal to grow hot even to 
whiteness, and the heat is easily maintained. The 
accessories t-o the platinum cautery point are a 
Higginaon's pump and wash-bottle connected with 
the cautery by an elastic tube. Through them an 
assistant keeps up a constant stream of air by the 
Higginson's pump, which, forced through the wash- 
bottle of benzole, is charged with the vapour of that 
fluid. A spirit lamp is added to heat the platinum 
red hot before the benzole vapour is pumped through 
it, otherwise the apparatus is apt to miss fire. 

Gakanic Cmtery. — ^The iiutrumeiit ca\i&\&'^ >:J\. ^ 
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platinum wire, made to glow by passing through it^ 
a powerful galvanic current. The wire should be 1 
thick (about ^ of an inch), and all the other con-i 
ducting surfacBB sufficiently largo to offer no im» I 
pediment to the current where heat is not desired. 

The main advantage of a galvanic cautery is that 1 
tho wire can be passed while cold to the precise place I 
where it is required, and then heated when it i 
place. Again, by this means, an intense heat can be ] 
applied to a very limited area, and more quickly I 
renewed than by any other plan, for the wire, even I 
when pluuged into the tissue, is never far below a red ^ 
heat. 

The platinum wire has been arranged in Beveralll 
forms, to suit different requirements, the moat useful •! 
being the instruments of Middeldorpf. 

Of chemical caustics a host exist ; those most com- 1 
monly employed are: — nitrate of silver, solid, or iit« 
saturated solutions (2 drachms to the oz. of water,l 
etc.) ; fuming nitric acid ; solution of nitrate of3 
mercury in nitric acid; oil of vitriol made into t 

ith powdered charcoal ; chloride of aneM 
mixed with dry starch, then rolled into cakes andJ 
cut in slices; Vienna paste, that is, equal parts <^l 
potassa fusa and quicklime worked into a paste witt 
spirits of wine; potassa fusa itself; solation off 
chromic acid. Some surgeons prefer one, som 
another ; as a rule, the hquid caustics are employed 
where the surface to be destroyed is uneven i 
spongy ; solid caustics where the surface is smootli 
and a long-continued action is desired. 

Veskwnis and Britavis. — Of the commoneat t 
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mustard poultices, made by mixing mustard flour in a 
basin with lukewarm water, i.e. about 100" Fahr., to 
a paste, and spreading it on musliu which is again 
folded over the exposed surface of the mustard. 
Boiling water and vinegar should not be used, for 
they lessen the pungency of the poultice. If the 
full effect be desired, the poultice should remain on 
the skin fifteen or twenty minutes. If only slight 
reddening is wanted, the mustard flour should be 
diluted with its bulk of linseed meal before mixing 
it with water. 

A stronger vesicant ia Canigan's hammer, a button 
of polished steel with a flat surface, fixed to a handle; 
when used it should be plunged for a couple of 
minutes in boiling water, or heated over a spirit 
lamp, but care must be taken not to overheat it, or 
it will bring the cuticle away with it. It is pressed 
on the skin for ten or fifteen seconds ; this ia suf- 
ficient to cause reddening and vesication. 

Blkiers are raised by the emplastrum lyttfe, Bidlen's 
liquor epispasticus, or ih.&p&te lipispadique; this last is 
milder in its effect than the two preceding prepara- 
tions of Spanish fly. A solution of equal parts of iodine 
and iodide of potash, in three times their hulk of spirit 
of wine, also produces a blister when laid on freely. 

Pouitices are made of linseed meal, bread, or starch, 
and are means for applying warmth and moisture 
without absolutely wetting. Of the three kinds the 
bread poultices sodden the parts to which they are 
applied the most, and starch the leasts 

Before making a poultice all the materials should 
be at hand and thoroughly warmed befoia a. ^wA. ^c^. 
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They are — boiling water, a broad knife or spatula, 1 
soft old linen or muslin, oiled silk, tapes, strapping ] 
plaster, bandages, a piece o£ old blanket, f 
cotton wadding, safety pins, or needle and thread. 

The linen on which the poultice is to be spread 
should be cut of the intended size, and when for use 
about the neck or shoulder should have some tapes 
sewn on to it to tie it on to the body. The oiled 
silk should be large enough to cover the poultice, 
that it may keep in the moisture. The flannel or 
wadding are used to wrap over and keep in the heat 
of the poultice ; the strapping or bandage to fix every- . 
thing m situ as required. 

When poultices are continued for a long time^l 
their surfaces should be spread with latd before 1 
application; this protects the skin somewhat from i 
the irritation that arises. Also when the poultice is ' 
to be laid between folds of skin or on hairy situa^ J 
tions, as the buttocks and perinieum, it is better 
cover the poultice with a thin cambric handkerchiel J 
lest some of the meal stick to the parts. 

The linseed podtice is made as follows : pourl 
boiling water into a well-heated basin till the baa 
is half full, then scatter meal with the left hand < 
the water while that is kept continually stirred with 
a broad knife, adding more and more meal until the 
mass becomes quite soft and gelatinous, but too atiff J 
to cling to the knife ; then turn it out on to the li 
also well heated at the fire, and e 
about i an inch thick, turn up the edge of the lii 
for J an inch all round. Carry the poultice at o 
to the patient (if it has to be carried ias. 
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poultice should be laid between two very hot plates). 
Apply it to the part to be poulticed, lay on the oiled 
silk, and cover that with the hot flannel or cotton 
wadding, and fasten these in place with pins or a 
etitch. Wadding is put where the part ia irregular, 
as the neck or axilla; unless the wadding is well 
placed and the poultice ia fastened by strings, it will 
soon fall into a narrow band, leaving exposed the 
part that it should warm and moisten, 

Tlie bread poultice is made aa follows; the materials 
being all at hand, aa detailed in the directions for 
making a linseed poultice, crumble the inside of a 
moderately stale loaf until about half a pint or a 
pint of crumbs are prepared ; then pour boiling water 
into a basin, and throw in crumbs gradually in the 
same manner as the linseed meal, until a soft porous 
mass is prepared. The remaining steps are the same 
as those for making the linseed poultice. 

The poultice can be made to hold more water if it 
is turned into a saucepan after mixing, and a httle 
more water added while it simmers for half an hour 
at a slow fire. Any Huperfluous water must be drained 
oflj and the poultice covered with muslin when it is 
made in this way. 

The starch povitice is made as follows : rub a little 
starch in a basin with cold water till it has the con- 
sistence of cream, then mix in boiling water till the 
starch is a thick jelly, and spread it on the linen 
while hot Starch poultices retain their heat a long 
time, but yield vary little moisture to the part. 
They are chiefly used as emollients to inflamed 
affections of the skin, etc. 
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A Bubatitute for a poultice conBiata of a sheet o£ 
^Mmgwpiliwi, well soaked in boiling water, and ap- 
plied under oiled ailk. Several folds of lint soaked , 
in boiling water, and then gently rung out, may be | 
used in the same way. 

Sol fomentations are a means for applying heat \ 
when only little moisture is desired. A ready mode 
is to take a piece of blanket or thick flaDuel, e 
in boiling water and dry it by wringing in a folded 
towel, and then wrap it over the part to be fomented 
with a piece of oiled silk or a hot dry flannel over it. 
If the fomenting flannel be rolled up and held upright 
while boiling water is poured from a tea-kettle into 
its interior, it can be made thoroughly hot and needs 
no wringing afterwards. The nurse's hands, which 
may be further protected by a pair of hedger's glovea, I 
are thus saved from scalding. Laudanum, turpentine, I 
and other applications are sprinkled over the flannel, 
when soothing or counter-irritating efi'ects are required 
in addition to the warmth. A bag of bran makes a 
light warm fomentation if heated in a steam kitchen, 
or steamer for boiling potatoes. 

When absolutely dry heat is desired, chamomile] 
flowers, salt, bran, sand, or bricks and tiles, may be^ 
heated in an oven, and put into hot flannel bags. 

Dry heat is also very agreeably obtained by filling 4 
india-rubber hags and cushions with hot water; theyl 
are rather heavy, but retain their heat many houra. 

Antiseptic Treatment of wounds. 

Lister's method of dressing wmnds. 

Carbolic Add. — The properties which concern tih#l 
surgeon may be briefly recapitulated as follows -.— a 
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The acid is highly volatile, but while preseDt in 
sufficient quantity indefinitely postpones the putre- 
faction of organic fluids. It is soluble in diflerent 
degrees in water, alcohol, ether, glycerine, fixed oils, 
gutta-percha, india-rubber, resin, etc. Its varying 
affinity for these substances enables the surgeon to 
modify the application of the acid in various ways ; 
these modifications are necessary fully to utilise its 
properties. 

Water dissolves the crystallised acid but sparingly, 
1 part in 20 being a concentrated solution, and allows 
it to escape readily ; the aqueous solution is therefore 
useful when the effects of the acid are required copi- 
ously, but only temporarily. Glycerine and the fixed 
oils dissolve a far greater amount of the acid than 
water does, and the solutions, as regards tenacity, 
hold an intermediate place between the aqueous 
solution and the resinous mixture. This latter sub- 
stance, while forming a mild preparation, has likewise 
the property, owing to its strong affinity for the acid, 
of storing it up for a considerable time. 

Carbolic acid stimulates raw surfaces ; and, when 
concentrated, even destroys animal tissues. It is a 
local amesthetic ; on its appHcation in solution of 
moderate strength, wounds lose their sensibility after 
the first smarting has passed off. When absorbed in 
large quantities, the acid first induces high temperature, 
with disturbances of the alimentary canal, furred 
tongue, nausea, even vomiting and diarrhcea. After 
very large doses a peculiar kind of delirium often ensues, 
followed by temporary paralysis of sense and motion ; 
fatal results have followed its internal adminiBtra.tv»v 
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I ■ It is rapidly absorbed into the blood from wounded 

surfaces, and more aiowly through the unbroken skin. 

It IB discharged from the body by the lunga and 

f kidneys. In moat cases the urine of a patient with 

I * fa wound dressed with carbolic acid, although of 

r^ I normal colour when passed, assumes a dart greenish- 

/ brown hue after a few hours' exposure to the air and 

light. This change is delayed in alkaline urine. 

The following are the preparations and materials 
employed. TFatery soIuHms of 1 part of acid to 20 of 
water are used for purifying the epidermis of a part 
about to be operated on; for bathing instruments 
about to be used for an operation ; for the spray and 
for cleansing dirty instruments and sponges. It is 
also used for washing accidental wounds, to destroy 
any septic organisms that may have been introduced 
into them. 

A solution of I part of acid to 40 of water is 
employed for squeezing out the sponges, for wetting 
the hands of the surgeon and assistant, and for 
remoistening instruments laid aside temporarily dur- 
ing an operation ; for washing the surface of wounds 
while the dressings are changed, and for soaking the 
linen rag used as a guard to cover the wound when- 
ever the spray is intermitted.^ 

Oily soluiwns of the strength of 1 part of acid to 
either 10 or 20 parts of olive oil are employed for 
various purposes, among others for moistening the 
I A solution of 1 part of the acid to B parts of spirit may be 
iajeoted through an elastic catheter connected with tho syringe 
by maans of a, piece of india-rubber tubing, into the raoessea of the 
wound caused by a bad compound fracture, vhen first seen some 
bonis after the accident. 
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eharp cannula of the aspirator previously to using it, 
for soaking strips of lint or gauze to bs used as 
drains, etc. These solutiona are also applied on lint 
to the interior of wounds where it is desirable to 
have the constant active operation of an antiseptic, 
which admits of being frequently changed. 

Glycerine sobdiojis of the strength of 1 part of acid 
to either 5 or 10 parts of glycerine are less readUy 
washed away by the discharges than the oily 
solutions. 

Carbolic Gavse. — This consists of a light cotton 
material prepared by being charged, in a proportion 
nearly equal to its own weight, with a compound of 
1 part of crystallised carbolic acid, 5 parts of common 
resin, and 7 parts of solid parafiin. 

For a dressing, this material is folded in eight 
layers, of sufficient size to cover an area extending 
usually for 8 inches in every direction from the 
wound. Between the two outermost layers is in- 
serted a sheet of very thin macintosh cloth, of the 
description commonly known as hat lining ; the 
object of this impermeable layer is to diffuse the 
discharges evenly throughout the folds of the dress- 
ing, in order to prevent the possibility of their 
aoaHng through the gauze at any one point, and so 
exhausting the carbolic acid at that spot, without 
utilising the rest of the dressing. 

The protective consists of ordinary oiled silk, which 
is first coated with a layer of copal varnish, and when 
dry is brushed over with a mixture of dextrine and 
starch. This protective, first moistened in 1 to 40 
solution, is placed over the wound beneatt^ ^\m& 
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dresBing, to protect its surface from immediate con- 
tact with the carbolic acid contained in the gauze. 
It is used only in cafies where it is desirable to 
procure speedy healing. The protective is not itself 
antiseptic, and, as it serves as a track along which 
the discharges readily flow, it should not be used in 
regions, such as the groin, where it is impossible to 
surround it widely with gauze. 

Med india-rvbber draijiage tubes are used, varying in 
size from a crow-quill to that of the littlo finger ; at 
various intervals holes are cut in them, equal in 
diameter to half that of the tube. One or more 
tubes, according to tho extent of the wound, should 
be inserted to the required depth, and their ends bo 
cut level with the surface. They are kept in position 
by two pieces of ailk passed through opposite sides of 
the orifice and knotted at the extremity farthest 
from the wound. 

When drainage tubes are placed in cavities such 
as the chest in empyema, tho silk threads above 
described do not afford sufficiently safe anchorage; 
for such purposes the superficial end should be 
provided with an india-rubber flange made from a 
piece of sheet-rubber, A hole just large enough to 
admit the tube should be first cut in the middle of 
the piece of india-rubber, and then the tube should 
be passed through it and made to project for about 
^ an inch; the projecting end should next be 
split longitudinally in three or four places, and the 
ats turned down on to the flange, to which 
each should he fixed by a silver-wire stitcL Some- 
times a silver shoulder is needed to prevent the sides 
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of the wound in the thorax from compressing the 
tube. 

As the cavity of the wound gi'adually fills, the 
granulatioDB tend to push the tube out, and it will 
therefore require to be shortened from time to time ; 
but this should not bo done too hastily. Its use 
should be continued in abscesses imtil the cavity is 
completely closed, and in wounds so long aa even 
trifling oozing exists. The drainage tubes should be 
kept immersed in 1 to 20 watery solution. 

Either carbolised silk or metallic sutteres may be 
employed in aseptic operations. The former are 
prepared by immersing a reel of tightly-twisted silk 
for Beveral weeks in 1 in 20 watery solution of car- 
bolic acid. 

Carbolised or chromidsed catgut is used for ligaturing 
vessels when torsion is not advisable ; the chromicised 
catgut resiata absorption for a much longer time than 
the carbolised; both ends of the ligature are out 
short. The carbolised catgut should be kept im- 
mersed in an oily solution (1 part to 5).^ The 
chromicised catgut ia kept dry on reels, but it should 
be moistened by 1 in 20 carbolic acid solution before 
it is used. 

The spray producer commonly employed consists of 
a modification of Siegle's steam spray producer.^ A 
1 to 20 watery solution of the acid is placed in the 
glass bottle which forms part of the apparatus, and 

' For praparatioD, see Mr. Lister's articla on " Anipulotion," in 
2d edition of Holme's Surgery, vol v. p. 622. 

' To 1)8 obtained ot Yonng, Edinburgh, or Mayer and MelUer, 
or of Allan, or of Mmt, or Matthews, in London. 
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this, mixiiig with the steam from the boiler, miikeS'^ 
the spray of about the strength of 1 to 30. Bj | 
this means an atmosphere charged with carbolic acid - 
is maintained in the neighbourhood of a wound 
during an operation or the changing of dressings. 
The spray is considered by Sir Joseph Lister as tlie 
least important factor in his antiseptic system, and ita 
use is now omitted by many surgeons. If it be not 
used the wound must be washed thoroughly with 1 
in 20 watery solution of carbolic add before it ia 
closed. The spray, however, is the best means of 
keeping the wound, the instruments and the surgeon's 
hands continually irrigated with the carbolic solution, 
and the wound is less irritated by its use than by 
the application of the 1 in 20 solution to it from 
time to time during the operation and at its termlna- l 
tion. 

The following are the materials required for dress- 1 
ing wounds with carbolic acid :— 

1. Watery solutions (1 part in 20 and 1 part in i 
40). 3. Oily or glycerine solutions (1 part in 10 and 1 
1 part in 20), 3. Old hnen— lint. 4. Prepared cat- 1 
gut ligatures. 5. Drainage tubes of various sizes. 
6. Carbolised silk or metallic sutures. 7. Oiled ailk 
protective. 8. Antiseptic gauze. 9. Hat lining (t,( 
thin macintosh cloth). 10. Loose pieces of gauze to | 
be used for packing. 11. Gauze bandagea 
Safety or "nursery" pins. 13. Spray producer. I 

15. A gum - elastic catheter. 
Piece of india-rubber tubing. 17, Sponges soaked i 
in 1 to 40 lotion. 18. Elastic webbing bandt^s of 4 
various widths. 
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To dress a recent mound. 

1. All haemorrhage having ceased, wash the part, 
and syringe out the wound thoroughly witli 1 to 20 
lotion under the spray ; and then cover the wound 
with a guard soaked in 1 to 40 lotion. 

2. Prepare the dressing, if this has not been 
previously done, by folding gauze into eight layers 
of a size sufficient to envelop the part ; place a sheet 
of hat lining of equal dimensions between the two 
outermost layers. 

3. Cut a piece of protective & little larger than the 
surface of the wound; then remove the guard under 
the spray, and apply the protective, moistened in 
1 to 40 lotion, over the edges of the wound. 

i. Place two or three folds of gauze wrung out of 
1 to 40 solution over the protective, lai^e enough 
to overlap it, and apply the dressing, wrapping it 
carefully over the part, and taking care that the 
centre of the gauze be placed immediately over the 
wound, and that the spray bo steadily maintained 
until the part is well covered in. 

5. Fix the dressing securely by carrying a gauze 
roller evenly and firmly over and around the mass, 
taking care well to cover in the edges. Fasten down 
the dressing by an elastic bandage carried along its 
margins, to ensure that the dressing shall fit closely to 
the skin during the patient's movements. 

6. Finally secure the bandage with safety pins so 
inserted as to prevent the possibility of the dressing 
shifting at any part Care must be taken not to 
thrust the pins through the sheet of hat lining, or 
its efficacy will bo destroyed. 
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Should the surface of the part to be enveloped by ^ 
the dressing be uneven, as in the neighbourhood of a ' 
large joint, or should the discharge be likely to prove 
very abundant, it is a good plan to place loosely 
crumpled up pieces of gauze ioBide the dressing 
before closing it ; these serve to adapt it closely to 
the part i 

In casea of eom^owid Jradure, the wound is first , 
dressed as above described, while an assistant m^- 
tains the limb in good position ; padded splints are 
then applied over all. 

In changing a dressing, care should be taken, by 
placing the hand over the seat of the wound, to pre- 
vent the gauze from being raised from the surface 
before the spray can be directed over the wound. 

All dressings should, as a general rule, be changed 
within twenty-four hours at furthest from the tinne 
of being first applied; but during the subsequent 
progress of the case, the gauze may be left undis- 
turbed tor periods varying from two days to a week, 
provided that no discharge shows beyond the edge of 
the folded dressing. 

In situations where there is not a sufficient surface 
of skin available for the gauze to extend beyond the 
vicinity of the wound, for example, about the pnbes 
after herniotomy, the deficiency in size may be com- 
pensated by increased thickness of the dressing, the 
gauze being used in sixteen or even thirty-two layora 
instead of eight. 

To perfrntn ow ordinary operalimi, suck as am. ampir- 
iatum or Ike exeision of a twrnow. 

1. Shave the skin if necessary, and purify it wiiiiiy 
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I to 20 watery solution. It is well to do this some 
hours before the operation, and then to envelop the 
part in a towel moistened with 1 in 20 solution. 

2. Make the necesaary incisions under the spray, 
the instruments, sponges, and the hands of the operator 
having heen previously purified by dipping into a 
watery solution of the acid, and the neighbourhood of 
the part to be operated upon being guarded by towels 
soaked in 1 in 20 watery solution, 

3. Secure all vessels with carbolised or chromicised 
catgut, as fine as is consistent with a due amount of 
strength. 

4. Insert drainage tubes, varying in size and 
number with the size of the wound; remembering 
that more oozing takes place during the first twenty- 
four hours from a wound to which carbolic acid has 
been applied than from one which has not been so 
treated. 

5. Bring the edges of the wound into very accurate 
apposition by numerous sutures, leaving only an 
interval at one end for the extremities of the drainage 
tubes. This is most securely achieved by Lister's 
button suture, described on p. 232. 

6. Apply protective, moist gauze, and after packing 
inequalities with pieces of loose gauze, adjust the 
main dressing as before. 

To open an abscess. 

1. Cleanse the surface of the part with 1 to 20 
lotion, and shave it if necessary. 

2. Make the required incision under the spray, 
with a knife previously dipped in 1 to 20 solution. 

. Having pressed out the pus, insert a. Ai«a«iJ^ 
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tube, or a atrip of lint soaked in 1 to 10 oily 
solution. 

4. Next place over tiie inciBion a small piece of 
gauze wetted in the watery solution, and over all 
apply a dressing as above directed. 

In cases of chronic effu^<m, of fluid in (lie bursa 
paieUce, or of small aiscesses in situations where a scar 
is undesirable, the fluid may be evacuated under the 
spray by a puncture with a tenotomy knife ; a small 
drainage tube is then inserted, and a pad of gauze ' 
applied and retained by a bandage. 

In the case of ischiorectal abscess, the parts should 
be first well washed in 1 to 20 solution, and the 
abscess opened under the spray ; a pad of lint soaked 
in a 1 to 10 solution of the acid in glycerine or oil, 
should then be applied and retained in place by a T 
bandage, and this dressing should be changed every 
five or six hours. 

The patient should be directed before deftecation, 
to draw the pad and bandage to one side, at the same 
time keeping the wound covered. The parts should 
be well cleansed with the solution before the pad ia 



Chloride of zinc in aqueous solution of forty grains 
to the ounce is a powerful antiseptic. A single appli- 
cation of it to a recent wound, though without pro- 
ducing a visible slough, will prevent the occurrence of i 
putrefaction in the cut surface during a period of from f 
forty-eight to seventy-two hours. Hence it is applied J 
to operation wounds in situations which rent 
Bobsequent avoidance of putrefaction impossible, i 
^ioT example about the jaws, or in the vicinity of t 
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anus. It ia also employed to disinfect septic sinuaea 
due to cariea, tubercular lymphatic glands, etc., after 
the diseased tissues have been scraped away. The 
beat way to apply it is by means of a sponge 
moderately soaked with the solution. The escesa of 
the liqiud should be mopped out with a carboliaed 
aponge. It should not be applied to surfaces which 
are expected to unite by the first intention. 

The sliarp spoon is an instrument recommended by 
Professor Volkmann, of Halle, for scraping carious 
bone. He also employs it for clearing out the 
pyogenic membrane of putrid abscesses and sinuses, 
and removing all granulations around tlie diseased 
bones after excision. It is also used for scraping 
away the diseased tissues in lupus, and the caseous 
material from tubercular sores and glands. 

Sir Joseph Lister has of late employed a modifica- 
tion of the quill suture, which he has named the 
Button Suture {see Fig. 132). By this method awire 
is carried across the bottom of the wound so as to 
bring a large surface of the flaps into close adaptation ; 
the wire also maintains the parts in apposition, and 
prevents them from being lifted asunder by serous 
effusion, swelling, or by unavoidable movements when 
the dressings are changed. To release the tension if 
the swelling of the parts afterwards needs it, the wires 
are easily detached from the leaden plates, and again 
made fast. So, likewise, the stout wire stitches of 
relaxation (b in Pig. 132) can bo loosened when 
needed. 

Boradc acid ia an extremely bland and unirritating 
antiseptic, but, owing to its non- volatility, is applicable 
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only for the treatment of superficial wounda. 
crystals, which are very soft and unctuous, are i 
more soluble in hot than in cold ti 
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Boracic acid ia employed in three fonns :— 

1. Aa a cold saturated aqueous solution, 

2. Aa boracic lint ; this is prepared by immersion 
in a boiling saturated aolution, whereby the liut when 
dry contains nearly its own weight of the crystals. 

3. As boracic ointment of different strengths."' 
To dress vicers of the leg. 

1. First cleanse the sore with aolution of chloride 
of zinc (40 grains to 1 ounce), or with iodoform, and 
well wash the surrounding skin with carbolic lotion 
(1 to 20). 

2. "When the discharge has become quite sweet, 
apply a piece of protective, rather larger than the 
sore, moistened in boracic lotion. 

3. Place over thia a fold or two of boracic lint, 
soaked in the lotion, and large enough to extend for 
an inch or more over the edge of the protective. 

4. Finally, retain the dressing with an ordinary 



This may be left undisturbed for a period varying 
from two to five days, according to the amount of 



But Mnrtindalea'B 



No. 1. No. 2. 

Paraffin . . . G porta Paraffin . . . S parta 

Vaselln . . . 5 „ Voselin . . ■ 10 „ 

Boracic Acid in fine Boracic Add in flnu 

powder . . 2 „ powder . 2 ,, 

No. 1 ia for spreiidkig on liat. 

No, 2 ia softer, for anointing tbe skva directly. 

Tte acid should be in fine powder, and tlie parafSn and vaselin 
be thorongUy tubted together while the powder ia slowly added. 
If this is not done, the parafGn nill Temaia lumpy aud the 
ointment Kill want BmootbnaBa. 
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discharge. It is often more convenient to puiify the 
Bore by means of the boracic lint soaked in the boracic 
lotion changed every few hours and without the inter- 
vention of the protective. 

The- lint soaked in boracic lotion may also be used. J 
in the same way as an ordinary water dressing to fool I 
ulcers, or to deep bums with foul sloughs. It then, i 
requires changing once a day or oftener. 

The ointment may be employed spread on thin -I 
linen, to dress superficial ulcers — no protective is then I 



Saliciflk add, recommended by Professor Thieracb,, i 
of Leipzig, has come into use as an efficient antiseptic^ j 

This acid is inodorous, non-volatile, and les 
tating than carbolic aeid ; it is soluble at the ordinary I 
temperature of the air in the proportion of 1 part t 
300 of distilled water. 

The following are the preparations employed :— 

1. An aqiieovs solution {1 part of acid to 300), used I 
for washing and irrigating wounds, and as spray, f 
Salicylic spray causes sneezing and coughing, hence \ 
the carbolic spray is often substituted for it It J 
should not be used for the instruments, because thoJ 
steel is oxidised in a solution of salicylic acid. The J 
sponges should be washed in carbobc acid solution. 

2. A dressing, consisting of cotton wool, jute, otm 
silk charged with the acid in the proportions of 3 and'f 
of 10 per 100.^ The wool of the latter strength iaJ 

' See tlie LondoK Medical Jtecord of May 28 and . 
1875, pp. Sir and 334. 

' Tbfl prepared wool may bo obtniiieil in London t 
mgioal Inatrnment makers. 
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usually coloured with carmine to distiogiiish it from 
the weaker preparation. The jute is more absorbent 
than the wool. The silk is very absorbent and very 
elastic ; it is prepared from waste material, but it m 
nevertheless dearer than the wool. No protective is 
required, aa the salicylic acid is not very irritating. 

3. Salkylic cream is sometimes apphed around a 
wound on which the dressing is left for some time ; 
it protects the skin from the irritation of the dis- 
charges. It is prepared by mixing sahcyhc acid with 
glycerine in sufBcient quantity to form a creamy liquid. 

4. Saliajlic ointment ia prepared with the same 
base aa boracic ointment (p. 233). The salicylic acid 
is present in it in the proportion of 1 part in 30. 

Iodoform is employed instead of carbolic and sali- 
cylic acids. It is used in powdered crystals or in 
solution in oil of eucalyptus, or in ether ; or suspended 
on gauze or cotton wool by soaking them in the etherial 
solution and afterwards drying it. The gauze and 
wool contain either 10 per cent or 50 per cent of 
iodoform. The former strength ia commonly em- 
ployed. These preparations are much dearer than 
either salicylic wool or sal-alembroth wool, and equally 
good results may be obtained with either of the latter 
as with iodoform. 

Iodoform is much employed aa an antiseptic on 
wounds in regions such as the mouth, where antiseptic 
dressings cannot he employed. After excision of the 
tongue, the stump may be dusted with the powder or 
painted with the solution. The powder is used as an 
application to tubercular sores and sinuses, and is thought 
to be particularly beneficial to them, owing to iia ift- 
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Btruetive action on the tubercle bacilli. The powdered \ 
iodoform may be thrown on wounds by means of a ] 
pepper-castor, but it can be more evenly applied by j 
means of an insufflator, which also greatly facilitatea the ( 
application of the powder to cavities such as the mouth. 

If it be proposed to dress a wound with iodoform, 
the carbolic, salicylic, or mercurial solutions must be 
employed during the operation, with all the thorough- ■ 
ness detailed in the description of carbolic dressings. 
The wound having been sutured and the drainage 
provided, iodoform powder should be freely blown 
over the wound and the skin around ; layers of 
wool should then be applied in sufficient quantities 
to cover the wound well, to absorb its discharges, and 
to exert a moderate amount of elastic pressure upon 
it when they have been fixed in position ajid com- | 
pressed by a bandage. 

Mercurial Dressinga are much cheaper than ' 
carbolic gauze or iodoform or salicylic wool dressings ; 
they have probably not yet reached their final and 
most perfect form, but the following are the beat 
preparations and materials at present employed ; — 

1. Solutions of Perckloride of Mercti/ry in water in the i 
proportions of 1 in 500 and 1 in 2000. 

The 1 in 500 solution ia used for cle. 
skin of the patient previous to an operation ; 
soaking the operation towels, the bandages, i 
sheets, or other materials likely to come i 
with the dressings and to get soiled by t 
for disinfecting recent wounds and compound fracture 
and occasionally for washing out t 
which have been opened by operation. 
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The 1 in 2000 solution is used for wetting the 
hands of the surgeon and the assistant ; for moisten- 
ing the deep dressing of gauze ; for soaking the 
' guard ' and for washing the parts about a wound at 
the time the dressings are changed. 

Suhlimaie gauze and wool. — -This is prepared by 
soaking the gauze and wool in a solution composed 
of 10 parts of corrosive sublimate, 500 parts of 
glycerine, and 4490 parts of alcohol. 

3, Sal-AUmbroih gaiise and wool. — Sal-alembroth 
is a double salt of mercuric chloride and ammonium 
chloride, which is very soluble in water. 

The gauze contains 1 per cent of the salt and the 
wool 2 per cent ; both are coloured blue with an 
aniline dye which is turned red by the alkali in the 
discharges from wounds. 

When the wool is moistened by the discharges 
from a wound it becomes very irritating to the skin, 
and often causes an eruption of papules or an ecze- 
matous inflammation. 

The gauze is employed to protect the skin from 
the irritating action of the wool, but to secure this 
result it is necessary to remove the sal-alembroth 
from it by some means which will leave it aseptic. 
The gauze is perfectly aseptic owing to the 1 per 
cent of sal-alembroth which it contains, and if it be 
wrung out of 1 in 2000 solution of perchloride of 
mercury, the sal-alembroth will be largely dissolved 
out, but the gauze will remain aseptic, slightly anti- 
septic, and at the same time unirritating. 

The general rules with regard to cleansing the skin 
of the patient, the instruments and the hands of the 
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operator have been fully detailed with the descripti* 
of the method of dressing wounds with carbolic acid, 
and they apply equally when mercurial dreBsinga and 
Boltitiona are used. 

\Vhen mercurial dressings are employed, carbolit 
acid solutions are always used for the spray, for the 
instruments, and for washing out the sponges, and 
they may be used, in the strengths above mentioned 
(p. 226), for all purposes instead of the solutions of 
the perchloride. 

In dressing a wound with mercurials no p^otectiv»^ 
is used. A few folds of gauze wrung out of the 1 
2000 solution is applied directly to the skin ; wool, 
in amount varying with the quantity of discharge 
which is expected, is next laid on and the whole fixed 
io position with an ordinary bandt^e, or, as is pre- 
ferred by some surgeons, a bandage which haa been 
soaked in 1 in 500 solution of the perchloride 
dried. No macintosh is required. 

Lasting Dressings. — Since the introduction 
the aseptic method of treating wounds, it has been 
the aim of many surgeons to find a method by which 
the theoretical perfection of one dressing from first to 
last might be obtained. To secure this result it is 
necessary that no substance be placed in the wound 
which cannot be left there permanently, and that the 
material employed as a dressing should be efficiently 
antiseptic and capable of absorbing all the dischargeB' 
which flow from a wound from the time of its, 
infliction to that of its complete union. 

In this connection the following points call foi 
consideration : — 
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1. The ligatures should be made of some aseptic 
material capable of ultimate absorption. The car- 
bolised or chromicised catgut fulfils this indication. 
Tightly-twisted silk, which has been for some weeks 
immersed in 1 in 20 watery solution of carbolic acid, 
may be safely employed as sutures to be left in the 
tissues, as, for instance, for closing the pillars of the 
ring in operations for radical cure of hernia. 

2. Drainage. The india-rubber tubes commonly 
employed are a great drawback to the perfection of 
lasting dressings as the dressings must be changed 
from time to time, in order to shorten the tube. No 
really satisfactory method has yet been found for 
getting rid of this difficulty. Strands of catgut may 
be used as drains for small wounds, with serous 
dischai'ge, but they are useless if the discharge 
becomes purulent. Again they are sometimes ab- 
sorbed too rapidly and sometimes not rapidly enough. 
The same objections apply to decalcified bone tubes, 
whether drilled from ox-bones or made of chicken 
bones. The tibiaa and femora of chickens having 
been scraped clean, should be decalcified in a 20 per 
cent solution of hydrochloric acid. Next the marrow 
and endosteum should be removed, and after the bones 
have been trimmed and perforated they should be 
placed in SI 10 per cent solution of carbolic acid in 
glycerine. They are non-irritating, drain well, and 
they are absorbed more or less. The carbolised tubes 
resist absorption for about 8 days, and when chromi- 
cised they resist it still longer. The objection to 
them is that it is imposaiblo to know how long the 
tube will bo required, and the one selected may be 
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absorbed too soon or may remain unchanged after the 
wound has healed. In dresaing email wounds, if the 
bleeding be thoroughly stopped and the blood in the 
wound be mopped out just at the last moment, and if 
the wound be left a little open at one part and evenly 
and firmly supported by wool-dreasinga, all aids to 
drainage may be omitted. If portions of larger 
wounds be left freely open and large quantities of 
wool-dressings be employed it is possible in many 
cases to dispense with drainage tubes. 

For this purpose antiseptic absorbent wools i 
pregnated with iodoform, salicylic acid, or aal-alem 
broth, render the change of dressing infrequent 1 
Exact coaptation of the wound-surfaces and perfect 
rest of the wounded part are secured by the pressure J 
of the wool ; whilst the discharge which always escapes I 
from a wound during the first twenty-foiu- hours t 
absorbed by the wool and dried in its moahea without 
reaching the surface and thereby getting inoculate 
with the germs of putrefaction. 

Lasting Dressings may be used for the treatment of 
all aseptic wounds in the following method, for which 
dressing the knee-joint is taken aa an example. The 
diaeased tisaues having been removed, all the cat 
vessels visible are tied with catgut, but the Esmarch's I 
band is not removed till later, The wound is next J 
washed out with some antiseptic (1 in 40 parts solution 
of carbolic acid), and the akin sutured along the 
transverse part of the incision. The two lateral 
home of the cut are left open to permit of the escape 
of discharge. No tubes should be employed. If 1 
mercurial dressinga are used, some of the wet gauza^ 
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is first applied, and over that wool is wrapped round 
the joint in layera, fomuDg an ensheathing mass of 6 or 
8 inches in thickness. If iodoform or salicylic wool be 
employed, iodoform powder is first blown over the 
wound, and then large quantities of the wool are 
wrapped round the limb ; the wool is fixed in positiou 
and firmly compressed by a mercurial bandage. The 
limb is raised to a vertical position with the body, and 
finally the Esmarch'a band is removed. If any blood 
show through the dressing the stain should be washed 
over with 1 in 500 solution of perchJoride of mercury, 
and more wool with firmer compression should be 
applied. The limb should be kept elevated for twenty- 
four hours, If al! goes well, the limb will be free from 
pain, and the temperature may remain perfectly 
normal or only rise to 101° F.-102" F. on the second 
and third days, and then fall to the normal range. In 
such a case, if no discharge appears through the 
dressing, the latter may be left undisturbed for four or 
six weeks, and when removed at the end of that time, 
the wound will probably be found healed. If, how- 
ever, pain is complained of, or if the temperature rises 
to lOr F.-102° F. after the third c 
should be removed and the wound examined. 

lodol is used in place of iodoform for ( 
open sores or soft chancres where the disagreeable 
odour of iodoform is disliked. It has less antiseptic 
power, and does not control the course of suppurating 
sores so well as iodoform. 

Dried Gierman peat moss is an excellent antiseptic 
absorbent dressing where constant abundant discharge 
takes place : such as, after lithotomy, nephic^teTo,^ ., «^>^ 
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The moBS will take up many times its weight of liquid'^ 
while keeping the patient and bed dry, and preventing 1 
decomposition of the fluid it absorbs. 

Irrigation. — The continual flow of ice-cold water 
is used to prevent inflammation of certain wounds, 
In using cold, it is particularly necessary that the 
temperature of the water remain steady, for a 




tions of temperature cause alterations in the capacity 
of the blood vessels, and promote congestion rather 
than diminish it; hence irrigation, badly attended to, 
becomes an evil instead of a benefit. The simplest 1 
way (see Fig. 133) of arranging irrigation la to lay 
the limb in an easy position on pillows, protected by 1 
a sheet of india-rubber cloth, weighted at one comer I 
to draw the cloth into a channel, down which the J 
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water trickles into a receiver under the bed ; over the 
limb a jar, wrapped in blanket, is suspended. This 
is filled with water from time to time, and kept 
charged with lumps of ice, A syphon is made by a 
few feet of fine india-rubber tubing reaching from the 
bottom of the jar to the wound, the escape of water 
through the tube being moderated by drawing the 
end more or less tightly through a bit of cleft stick 
It IB sufficient that the wound should be kept con< 
stantly and thoroughly wetted; more than that is 
waste of cooling power. 

A spiral ccril of india-rubber tubing disposed round 
the part to be cooled is a more rapid and efficient 
method of refrigeration ; the coils, made large enough 
to fit loosely, should be held together by an inter- 
lacing narrow tape. When in use, one end weighted 
to make it sink is put into a vessel of ice-cold water 
placed 2 or 3 feet above the patient, and the other 
end, provided with a small tap to regulate the flow, is 
dropped into a receiver on the floor. If the receivers 
are wooden buckets, well wrapped in blanket, the 
occasional addition of a lump of ice keeps the tempera- 
ture of the water sufficiently low, and by changing 
the position of the vessels as the upper one empties 
and the tower one fills, the current is made to pass 
backwards and forwards as long as required. 

Leitej^s tubes are fine gaspipe metal tubes laid np 
in coils, and the coils bent into various shapes, so that 
any part of the body may be fitted with a coil through 
which water flows continuously, and thus a constant 
supply of heat or cold applied as may be desired. 

Esmarch's Irrigator. — This is a simple contri.vBai!at 
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for washing out wounds and sinuses with a stream ol ' 

water. It consiata of a, tall can of block tin (see Fig. 

134), with an orifice at the lower 

end, to which a couple of feet of 

india-rubber tubing are attached. 

The tube is fitted with an ivory 

nozzle and a hook, so that when 

the stream is not wanted the Sow 

of water is stopped by hanging 

the nozzle on the upper edge of 

the can. The stream can be 

irtigitur. made more or ieas forcible by 

raising or lowering the can above the wound, 

Iq the Administration of AnEesthetioB the 
main points to be borne in mind are : — 1. That if the 
patient is fit to- tmdergo an operation at all he may 
inhale an an:esthetic. 2. The patient should be fasting ; 
at least four hours should pass between the last meal 
and the operation ; especially must all stimulants be 
avoided; this is the most effectual preventive of 
sickness. 3. He should be in an easy position, re- 
cumbent if possible, clad in a loose but warm night- 
dress, which does not interfere with ordinary or 
with artificial respiration, shoidd that be suddenly 
required. 4. All false teeth should he removed. The 
pulse gives the earliest indication of faintness; it 
should therefore he constantly under the finger, but 
the respiration should also be carefully watched during 
the whole administration. The pulse often falls 
suddenly at the first flow of blood in an operation, 
and syncope may occur. In such condition inhalation 
should be immediately stopped. 
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The patient must be cautioned not to talk, to avoid 
the irritation and coughing ansaathetic vapours some- 
times excitfl while he is speaking. He should also 
shut his eyes lest the vapour make them smart. After 
inhalation has been continued for a few minutes, the 
patient is often quiet and inattentive, though easily 
roused by pain. His condition at this stage should be 
tested by asking him to give his hand, or by pinching 
him gently; if no notice be taken of these stimuli, 
the conjunctiva should be touched, and the amount 
of winking thus excited will enable the anaesthetist 
to judge if the patient will resist when the knife is 
applied. No operation should be attempted before 
the patient is fully amesthetised ; any reflex action is 
likely to be most dangerous to the patient. 

When the patient is deeply narcotised, the jaw 
may gape and the tongue sink back till it closes the 
glottis. From this cause respiration sometimes ceases, 
and danger quickly arises if the chin is not drawn up 
to raise the epiglottis. In beginning to inhale, the 
quantity of vapour should be small, and gradually 
increased. 

Patients vary much in the time passed before 
recovering consciousness ; if they remain soundly 
asleep, breathing freely and with good pulse, it is 
better to avoid rousing or moving them until they 
wake spontaneously; such patients sulTer less from 
confusion and vomiting than those who are quickly 
alive to what is going on around them. 

Signs of Danger. — Sudden failure or irregularity of 
the pulse, with pallor, or dilatation of the pupil, or 
any alteration of the respiratory movem^anSa, »xft "A 
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great importance. If any such changes occur, the 
anffisthetic must be at once removed, a, free supp]}" of 
freah air ensured, by suddenly compressing the chest 
walls, the tongue drawn well forward with a forceps. 
If the breathing do not quickly improve, artificial 
respiration must be set up immediately (see p. 252) 
smd continued for at least an hour before recovery is 
despaired of. Stertorous breathing is not alarming 
unless accompanied by feeble pulse, shallow respira- 
tion, and dilatation of the pupils ; with these it 
becomes a sign of a comatose condition. 

As subordinate adjuvants for faintness the follow- 
ing are useful : moistening the tongue and lips with 
brandy from time to time, or letting the patient sip a 
small quantity from the spout of a feeding cup. In 
complete syncope, the continuous galvanic current to 
the epigastrium, or a hot iron or scalding water to 
the prsecordia may be employed, but nothing should 
ev&r interfere with the maintenance of artifidal respiraiioTi, 
which is of far greater efficacy in restoring suspended 
animation than anything dse. 

The inhalation of four or five drops of nitrite of 
amyle from a handkerchief is a powerful restorative 
in syncope. 

Elevation of the trunk and lower extremities, eo 
that the head hangs perpendicular for a few seconds, 
has rapidly revived patients from severe syncope. 

The aniesthetics in general use are Ether, Chloro- 
form, Bichloride of Methylene, Nitrous Oxide Gas, 
and the so-called A. C, E. Mixture. 

The Adminiatration of Ether. — The rules which 
have been already laid down to be observed when 
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giving anresthetica generally apply to the adminiatra- 
tion of other. Ether depresses less than chloroform, 
hence is less liable to produce syncope, but it affects 
the air passages more, and therefore may cause con- 
siderable bronchial irritation, and the copious secre- 
tion of mucus. The inflammabiHty of ether vapour 
renders it unsuitable for operations about the face 
where the actual cautery is used. Again, during 
operations in the mouth, greater concentration of 
the vapour of ether than of chloroform vapour is 
required to preserve auEesthesia ; this necessity makes 
the latter preferable, because in such cases the patient 
of course has his mouth widely open the whole time 
the surgeon is employed. 

Ether may be safely inhaled from a towel folded 
into a cone, and fastened with one or two pins. 
Pure ether sp. gr. -720 is plentifully sprinkled over 
the interior of the cone, which is placed over the 
patient's nose and mouth, that the vapour may be 
copiously inspired. 

The most perfect method of administering ether is 
by Clover's Gas and Ether Apparatus. By this plan, 
nitrous oxide is given first to produce partial insenai- 
bihty ; the ether tap is then turned on and a mixture 
of gas and ether vapour is given which gradually 
becomes pure ether vapour. By this method, the 
patient is put to sleep more peacefully than by 
chloroform ; but, as the apparatus is somewhat 
cumbersome. Clover's Portable Ecgulating Ether 
Inhaler (Fig. 135) is more generally applicable in 
practice. The object of this instrument is to induce 
anseathesia gradually by the diminution of ox^^^stt.'oi. 
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aaiesthesia is mamtained by adjustiag the supply of 
ether or of air, according to the condition of the 
patient. 

Adimnistering chloroform. — The best method is by 
Clover's inhaler from a bag containing a definite 
mixture of air and chloroform ; but it may safely be 
given on a handkerchief, or in various ways, if the 
administrator is careful to watch the reBpiration and 
pulse, and to guard against the patient's taking, by a 
sudden deep inspiration, too large a dose of vapour at 
once. The patient must never inhale more than four 
per cent of chloroform vapour in the air he breathes. 
But the vapour, provided it never passes beyond a 
definite concentration, may circulate in the blood for 
an indefinite time without doing harm. Exact measure- 
ment of the quantity of liquid poui-ed on the hand- 
kerchief at a time is misleading, as it is no index of 
the concentration of the air respired by the patient. 
Of far greater consequence is it to ensure a free 
supply of atmospheric air, by keeping the evaporating 
surface a few inches from the mouth and nostrils. 

Nitrous Oxide Gas is given alone for operations not 
requiring prolonged anoisthesia, such as drawing teeth, 
opening abscesses, and any minor operation lasting 
about one minute. Clover's mask, india-rubber bag 
and tube, and liquid gas bottle are the apparatus 
employed. Care must be taken that the mask fits 
closely to the face, for nitrous oxide gas causes no 
struggling or excitement when inspired pure, but the 
admixture of a small quantity of common air produces 
the well-known effects of laughing gas. Insensibility 
is obtained in about thirty seconds ; by whk.Vv Via&.«i 
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the patient, being then not merely narcotieed but 
partially ftsphysiated, muat be allowed to breathe 
pure air a fiw times before the gas is again inhaled. 

It is during this short-Hved unconscioUBtiegs that 
the operation ia performed. If the operation jb pro- 
longed for more than a few seconds, the gas may be 
inhaled again. But the necessity for frequent inter- 
rupt^ions to aUow the patient to breathe pure air renders 
nitrous oxide gas unsuitable for long operations. 

Bichloride of Methylene is objectionable on account 
of ita uncertain composition. A mixture of four parts 
of ether with one of chloroform acts as well, and its 
composition is known. 

The so-called A. C. E. mixture, consisting of alcohol 
one part, chloroform two parts, and ether three parts, 
may be used where etlier is absolutely prohibited,, 
either through the seat of the operation being at the' 
mouth, or the patient being the subject of chronio 
bronchitis with emphysema, in whom ether is liable 
to intensify the bronchitis. The A. C. E. mixture, 
and the mixture of ether and chloroform, may be 
administered by Clover's Ether Inhaler in the same 
way as directed for ether. Perhaps in abdominal 
sections. Ligaturing of the larger arteries, setting 
fractures, and in most ophthalmic operations, ex- 
cepting squint, these mixtures are to be preferred 
to ether. 

Cocaine, in the form of hydrochlorate of cocaine, 
ia largely used for procuring insensibility over limited 
areas during short operations. If cocaine is appli 
to a surface of skin or mucous membrane, it p 
i first a sensation of warmth, then ci 
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F to pain. With solutions of 10-15 per 
cent, insensibility conies on in two to five minutes 
after its application, and in about one to Wo minutes 
if the fluid is injected under the surface to be operated 
upon. The duration of insensibility is shortlived, and 
seldom continues more than twenty to thirty minutes ; 
and even then usually so much recovery of sensation 
is gained in eight or ten minutes that if the opera- 
tion exceeds that period, the injection or washing 
of the surface implicated must be repeated. 

When applied to the conjunctiva it produces, as 
well as insensibility of that membrane, dilatation 
of the pupil. Both effects come on slowly and pass 
away in periods varying from half an hour to one 
hour. For the conjunctiva a i per cent solution 
is used, dropped under the hds three or four times 
at intervals of three or five minutes. After the 
third apphcation the mucous and submucous tissues 
are quite insensitive, and various operations such as 
squint and others may bo safely performed. When 
operating on the nasal passages, e.g. for removal of 
polypi, the meatuses should be well washed with the 
20 per cent solution injected with a spray producer, 
five minutes before the polypi are attacked. Cocaine 
is also used to allay the irritation of coryza, hay-fever, 
and the like. 

The cocaine solution 10-20 per cent may also be 
freely painted over the tonsOs and fauces before 
excising the tonsils or operating on the palate. 

Cocaine is of great service in assuaging the pain 
caused by articulation and deglutition in cases of pain- 
fnl ulcer of the tongue (epithelionia, &y^\a^, <b\s.>\ 
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The inhalation of the spray is very useful in certain 1 
over-sensitive conditions of the fauces and larynx, 
during laryngoscopy, or operations on the larynx. 

In acute gonorrhtea or irritable bladder the i 
per cent solution is very efiective in assuming the , 
pain that follows micturition. 

When operating in the ui-ethra, the same solution, 
20 per cent, ia most efBcacious ; and here again three 
or five minutes should elapse after the injection, before 
the sound ia passed or caustic injection applied to the 
part to be treated. 

In circumcision the prepuce should be subca- 
taneously injected at five or six punctures with the 
10 per cent solution five minutes before the knife is 
applied. During the stitching together of the cut 
surfaces it ia well to paint the raw edges from time , 
to time with the 10 per cent solution. 

It is also of some value when painted over j 
before excision, or in allaying the itching of pruritus ' 
or chronic eczema round the anus. I 

The solution of hydrochlorate of cocaine is liable 
to ferment if long kept This liability is prevented J 
by the addition of 1 per cent of boric acid. 

Artificial Respiration. — Many plana are em- 
ployed ; but the most efficient are the three to be 
now described. 

Ma/rskall Hall's Method. — Lay the patient on the 
floor, with the clothing round his nock, chest, and 
abdomen loose ; if wet, remove it, and throw over his 
body a warm blanket. Clear out the mouth, and 
turn the patient on his face, one arm being folded 
under his forehead (see Fig. 136), and the chest raised 
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on a folded coat or firm cushion. Next, turn the 
patient well on to his side, while an assistant supports 
the head and arm doubled underneath it (see Fig. 
137), and confines his attention to keeping the head 




-ArtUcis] Respiration. Ibnhall H&ll'a meUiod. let poaitiOD. 



forward and the mouth open during the movements 
to and fro. When two seconds have elapsed turn 
the body again face downwards, and allow it to 
remain so for two seconds, and then raise it as before. 




Fig. 137.— ArtiBdsl Respiration. Marahall HiU^s method. 2nd position. 

This series of movements, occasionally varying the 
side, shoidd be repeated about fifteen times a minute 
and amiinued wiiU spontaneous respiration is resiored, 
or imtd two hours have been, thus speiU in vain. 

Silvesters Method. — Lay the patient on his hacka"^ 
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a flat surface, the head and Bhoulders supported on 
his coat folded into a, firm cushion. Loosen &U tight 
clothing, and if wet replace it by a warm dry blanket, 




his arms being outside the blankets Clear the mouth 
of dirt, blood, etc., draw the tongue forwards, and 
fasten it to the chin by a piece of string or tape tied J 





round it and the lower jaw. Next, standing at the 
patient's head, grasp the arms at the elbows, and 
draw them gently and steadily upwards till the hands 



AKTIFICIAL RESPIRATION 255 

meet above the head (see Fig. 138); keep them bo 
stretched for two seconds. Then slowly replace the 
elbows by the sides, and press gently inwards for two 
seconds {see Fig. 139). These movements are repeated 
without hurry about fifteen times a minute, until a 
spoDtaneons effort to breathe is made, when exertion 
should be directed to restoring the circulation by 
rubbing the limbs upwards towards the body, and by 
placing hot bottles at the pit of tiie stomach, to the 
arm-pita, between the thighs, and to the feet. Sfiould 
nalural breathing not commence, ariifiaal respiration 
should be amiirmed for two hours before success is 
despaired of. 

Mmmrd's Method — Bule 1. For ^edion and drain- 
age of fluids, etc , from the stomach and hngs. 

In caaea of drowning, the stomach is often dis- 
tended with water, swallowed by the gasping sufferer, 
and the mouth and air-ways clogged witJi mud, weeds, 
etc. These things hinder contraction and expansion 
of the thorax, and consequently expulsion and in- 
draught of air. 

Position of patieni. — Face downwards; a hard roll 
of clothing beneath the pit of the stomach, making 
that the highest point, the mouth the lowest. The 
forehead resting upon the forearm or wrist, keeps the 
mouth from the ground {see Fig. 140). 

Position and action of operator.— Place the left hand 
well spread upon the base of the chest to left of the 
spine, the right hand upon the spine a little be!ow 
the left. Bear upon the hands so placed, with a 
forward motion of the body, and with as much weight 
and force as the age and sex of tiie patieat will ^ushiii^- 
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End thia pressure in two or three Beconda with S^ 
sharp puah which helps to jerk yourself back to the 
upright position. Repeat this manoauvre two orj 




Hg. 110.— BipeUIne Water from th 

three dmes ii matters continue to be ejected from i 
the mouth. 

Rule 2. To perform Ariifidai Respiration. 

FosiHon of jxriieni.— Face upwards ; the hard roll I 
of clothing beneath the cheat with shoulders slightly \ 
inclining over it Head and neck bent back to the ] 
uttermost Hands on top of head (one twist of a j 
handkerchief round the crossed wrists will keep them. J 
there). Rip off clothing from neck and waiat (see'l 
Fig. 141). 

Positiim of operator. — Kneel a.stride of the patient's 
hips ; place your hands upon his chest, so that the 
ball o! each thumb and little finger rests on the inner 
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border of the free margin of the costal cartilageB, the 
tip of each tbumb near or upon the Xyphoid cartilage, 
the fingers fitting into the corresponding intercostal 
spaces. Fix your elbows firmly, making them one 
with your aides and hips ; then — ■ 

Action of operator. — Pressing upwards and inwards 
towards the diaphragm, use your knees as a pivot, 
and throw your weight slowly forwards, until your 




Fig. 141. — Oompmilng uid Bxpandlng tlie Chest. 

face almost touches that of your patient End with 
a sharp push which helps to jerk you back to your 
erect kneeling position. Eest three seconds : then 
repeat this bellowB-blowing movement as before, con- 
tinuing it at the rate of from 7 to 10 times a minute. 
When a natural gasp occurs, take the utmost care to 
gently aid and deepen it into a longer breath until 
respiration becomes natural. AVhen practicable, have 
the tongue held firmly out of one comer of the mouth 
by the tbumb and finger armed with dry rag. 

Note. — Avoid impatient vertical pushes. The 
squeezing force must be increased graduall'j ■wj ■«:» 
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the maximum suitable to the age and sex of the 
patient 

AboTidon no case as Iwpeless witlwut at leasi one horn's 



Richardson's Ether Spray Producer (Fig. 142) 
consists of a tube on which two india-rubber bags 
(Higgin8on's pump) are placed j one, protected 1 




silk net, acta sis a reservoir ; the other, furnished with 
a valve, is the pump ; these drive & constant current of 
air over the tip of a fine tube projecting from a flask 
of ether ; the current of air sucks up the ether and , 
throws it in fiae spray on the surface to be chilled by its 
evaporation. The etlier for this purpose must be very 
pure and dry, having a specific gravity of -720, or the 
evaporation will not be sufficiently rapid to produt 
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congelation. The first effect of the spray is a numb- 
ing aching pain with reddening of the surface. Thia 
ia succeeded by a pricking pain. In ten seconds, if 
the ether be good, a dead white hue spreads rapidly 
over the skin, and when this appears the surface is 
quite insensible. 

The bottle and elastic air-pump may be attached 
to the glass jet seen in the comer of Fig. 142, which 
then makes an apparatus for injecting astringent 
solutions in spray over the nasal passages, the throat, 
and air-tubes ; but the tubes used for watery fluids 
are much wider than that for pulverising ether into 
spray. Tannin in solution of 1-5 grains to the 
ounce of water, sulphate of zinc, or alum in similar 
quantity, may be thus inhaled with much benefit by 
persons suffering from chronic congestion of the 
mucous membranes. 

Subcutaneous Injection. ^The syringe for this 
operation (Fig, 143) consists of a graduated glass tube 
holding from 10 to 20 minims. To the nozzle of the 
syringe fine sharp-pointed cannulse are screwed on ; 
they are of difi'erent lengths, some of steel, others of 
steel gilt ; the gilding renders the points blunt, and 
consequently more painful to insert. In filling the 
syringe, care should be taken not to draw the fluid 
above the level of the graduation on the tube, that 
the exact amount injected may be read ofi" as the 
liquid sinks in the tube. The finer the cannula, and 
the sharper its point, the less pain ia caused by its 
introduction. Some persons much dread the pimcture; 
for them the pain may be entirely prevented if the 
surface is numbed by pamtmg it with solution of 
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hydrochlorate of cocaine 20 per cent in irater before 
inserting the syringe, though usually the pain is too 
trifling for this precaution to be necessary. 

The solution of hydrochlorate of morphia should 
contain a grain in 6 or in 12 minims, and be as little 
acid as possible. In injecting morphia it should be 
recollected that \ grain is the usual dose to allay 
pain, and produce sleep ; doses even far smaller often 
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suffice for this purpose, though very much greater 
quantities can be administered by injection, where 
long use has rendered the patient tolerant of the 
drug. The morphia when long kept in solution is apt 
to be converted into apomorphia, a powerful emetic, 
and thus the solution should be no more than a few 
weeks old. Surgical instrument makers now supply 
in the cases of the syringe Wyeth's tablets containing 
J of morphia-sulphate in each tablet. These are 
easily dissolved when wanted, and undergo no change. 
A spot should be chosen where the skin is loose and 
has a good layer of fat, the arm for example, and 
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the skin should he Bteadied by putting it ou the 
stretch with the left thumb and. fingers, while the 
point of the cannula, held at right angles with the 
surface, is thrust quickly, with a slight rotatory 
motion, completely through the skin into the sub- 
cutaneous cellular tissue. If the fluid is injected into 
the skin itself, inflammation and suppuration of the 
puncture sometimes ensue. After the cannula is 
withdrawn, the finger should be placed for a few 
seconds over the puncture, or much of the fluid will 
leak out agaia When large quantities of solution 
(one or two syringefuls) are injected the cannula need 
not always be withdrawn, the nozzle can be unscrewed 
and the syiinge charged again ; but more than ten 
or twelve drops injected into one place generally 
causes much pain, even where the cellular tissue is 
very loose. 

The syringe and cannula should be carefully cleaned 
by sending plenty of cold water through them every 
time they are used, or the cannula will rust and 
become unfi t for use. The point should be frequently 
sharpened on a hone. 

Collodion is much used in drawing the edges of 
small wounds togetherj etc. Plastic collodion, or the 
flexible collodion of the British Pharmacopceia, 1886, 
have advantages over the contractile form by furnish- 
ing a tougher pellicle, and yielding to the movements 
of the skin beneath without cracking. Collodion 
should be kept for use in a small wide-mouthed bottle, 
with stopper and brush, and when employed shoidd 
be laid on quickly in a thick mass, so that the crust it 
leaves shall be of one layer, k. toQ^wc ' 



r 



282 



MiaCELLAHEOtrS 



obtained if a piece of muslin is soaked in the collodion 
and then laid on the wound, than if the collodion is 
used alone. 

Vaccination. — The lymph of the vaccine disease 
is termed bovine lymph when that disease is propa- 
gated in the calf, and humanised lymph when propa^ 
gated in the human subject. In all caaea where a 
child ia employed as the source of lymph, it must be 
carefully examined and its family history ascertained ; 
for no child that ia not clearly in good health should 
be selected for a vaccinifer. The vaccine vesicle 
should be well marked and distended with cleai' lymph. 
Any sign of suppuration about the vaccine should pre- 
vent the child from being used aa a source of lymph. 

When lymph is needed for use, it ia taten between 
the seventh and tenth days, and preserved on lancet- 
shaped slips of bone 1 inch long, caMed ptnnls. These 
are dipped in the lymph as it exudes from the vesicle, 
and exposed to the air till dry ; they are then wrapped 
in paper ready for usa When used, the lymph should 
be moistened, hy holding the point over a vessel of 
steaming water for a few seconds, before inserting it 
in the wound made to receive the lymph. 

Points often lose the virus in a few days, and 
should, if possible, be used on the day they are charged. 
The lymph may be much longer preserved if hermeti- 
cally sealed in glass tubes. These tubes are about the 
thickness of a darning-needle, 3 inches long, and open 
at both ends. When the tube is to be charged, one 
end ia inserted in the lymph exuding from a punctured 
vesicle ; a drop then enters the tube by capillary 
ata^ction, but filling not more than half its interior ; ; 
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a few shakes of the hand will send the di'op a little 
farther in. The lymph end of the tube ia then taken 
in the thumb and forefinger, while the unoccupied part 
of the tube ia passed once or twice quickly through 
the flame of the candle. This rarifies the air, and 
while it is warm the end ia cloaed by melting it at the 
edge of the flame. The second end is then cloaed in 
the same way as the first. When the lymph is wanted 
for use, the ends of the tube are broken, and the 
lymph blown out on to the point of a lancet. Lymph 
preserved in these tubes retains its efficacy an in- 
definite time. The National Vaccine Establishment 
(care of the medical officer of the Local Government 
Board, London, S.W,) supplies to medical practi- 
tioners both points and tubes of humanised lymph 
and of calf lymph gratia on apphcation by post ; 
letters not needing stamps. 

In performing the operation the common lancet 
does very well; but two or three forms of narrow 
grooved lancets are employed by surgeons for thfa 
purpose. The operation is most successful when the 
lymph ia transferred direct from arm to arm; the 
lancet making the puncture is then charged at the 
vesicle of a chOd vaccinated a week before, and points 
are unneceesary. When making the puncture the 
surgeon grasps the child's arm in his left hand and 
puts the akin on the stretch over the insertion of the 
deltoid with his left forefinger and thumb. He next 
puahes the lancet downwards beneath the cuticle, 
about 1-lOth of an inch to raise a little pocket. He 
then charges his lancet with lymph and inserts it into 
the pocket, or if using points, iusert* tUft ■n\Ki\'s^KBsA- 
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point for ft minuto. As he withdraws the point he 
presses down the pocket on the point with his left 
thumb nail, that the lymph may be well wiped off the 
point and left in the wound. This process is repeated 
at four or five places and the operation is complete. 
The corium should not be penetrated, or it will bleed 
freely and the blood will wash away the lymph ; one 
drop of blood is of little consequence ; indeed it ehowa 
that an absorbing surface has been reached. On the 
other hand, in taking lymph from a vaccinifer, the 
greatest care to avoid drawing blood or anything but 
the clearest lymph must be exercised. 

The phenomena following the insertion of the 
vaccine virus in an infafit's arm are as follows : — On 
the second day the puncture is slightly elevated ; on 
the third it begins to grow red ; on the fifth it ia 
marked by a distinct vesicle with a depressed centre 
and red areola ; on the eighth the vesicle is perfect, 
of pearl-like aspect, full of clear lymph; the areola, 
often little marked by the eighth day, rapidly increases 
on the ninth and tenth days, and reaches an inch or 
more in diameter, This bright red inflammatory 
action in the skin is essential to show the system 
is properly infected with the vaccine disease. By the 
twelfth day the areola has lessened, the lymph ia 
yellow, and often escapes by rupture of the vesicle ; 
on the fourteenth day the vesicle has dried to a scab, 
that falls off on the twenty-first day, leaving a dotted 
cicatrix, the vestige of the multilocular structure of 
the vesicle. The three important marks diagnostic of 
the vaccination being satisfactory, are — 1, the pearly 
multilocular vesicle of the 8th-9tb day ; 2, the widely- 
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spread areola on the 9th--12th day; 3, the well- 
marked foveated cicatrix after the scab has fallen. 

Observation shows that the number of people who 
take smallpox after vaccination is very small indeed, 
when more than three well-marked scars exist ; and 
this number at least should be secured by making five 
insertions of Ijrmph at the time of vaccination. 
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SURFACE-GUIDES AND LANDMARKS 

Certain fixed pointa and marks on the surface of 
the body have bea,ringa of which a precise knowledge 
is necessary in investigating injuries and disease. 

The Head comprises the creinlal and facial regions, 
the interior of the nose and of the mouth, and the 
pharynx. 

In the cranial region, the occipital protuberance, the 
frontal and parietal eminences, the mastoid process, 
the zygoma, the margin of the orbit, and the external 
angular process of the frontal bone, can be always 
detected. Making use of these ; — 

1. The occipital protuberance marks the site of the 
convergence of the venous sinuses in the torcular 
Herophih. 

2. A line drawn from the occipital protuberance ] 
through the meatus auditorins extemus to the external 1 
angular process of the frontal bone and from that J 
point over the orbit to the root of the nose, con 
to the lower level of the great brain ; the posterior A 
lobe being behind the auditory meatus, the middles 
and anterior lobes opposite and in front of it 
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bifurcatioQ of the fissure of Silvius corresponds to a 
point on the aurface 1 J inch behind, and J inch above 
the level of, the external angular process. Below the 
posterior part of the line is the little brain and the 
medulla oblongata and pons. The lateral sinus, start- 
ing from the torcular Herophili, passes outwards for 
more than three-fourths of the distance between the 
occipital protuberance and the external auditory 
meatus along this line ; it then turns downwards to- 
wards the mastoid process. 

3. A line carried directly forwards from the 
occipital protuberance over the skull to the root of the 
bridge of the nose, denotes the position of the superior 
longitudinal sinus. It also corresponds to the sagittal 
suture, and crosses the site of the fontaneUes. 

In a healthy child the posterior fontanelle is closed 
before birth ; the anterior is open during the greater 
part of the first year, but closes towards the end of 
the first, or in the course of the second year. 

The usual thickness of the skull in health is ^ inch. 
It is often as thin as cartridge paper at certain points 
between the eminences, but it may also be j inch 
in the healthy state, 

4. The exact line of the anterior branch of the 
middle meningeal artery is one drawn through points 
at equal distances behind the external angular process 
and above the zygoma : i.e. \\, IJ, or 2 inches. The 
last is the best position for trephining, as below this 
level the vessel is often enclosed in a bony canal. 

The positions of the sinuses and of the middle 
meningeal artery influence the selection of a situation 
for trephining the skull. 
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5, The atiierior temporal (wt^, the vessel punctured 
for bleeding at the temple, can be felt pulsating 1^ 
inch behind and above the external angular process 
of the frontal bone at the edge of the temporal foaea. 

6, The mpra-orhUal arltry can be felt pulsating at 
the juncture of the inner and middle thirds of tiie 
upper margm of the orbit. 

7, The trunk of the superficial iem^orai artery can 
be felt just in front of the tragus of the ear. Here it 
croBses the root of the zygoma, and it may be com- 
pressed against that bone. 

The ocdpUal artery can be felt half-way between 
the occipital protuberance and the mastoid process, 
at which point it pierces the attachment of the 
trapezius muscle. 

The exlemai auditory canal is about IJ inch in 
length in the adult, but much less in infants, owing 
to the ehaUowness of the osseous part of the passage 
at birth, rather less than half being cartilaginous and 
rather more than half osseous. It is directed inwards 
and slightly forwards, being also arched with a down- 
ward concavity. To straighten the canal for inspec- 
tion, draw the auricle upwards, backwards, and a little 
outwards. With a good light, the membrana iyvvpani 
can be seen. When healthy, it is a grayish membrane, 
slightly receding and placed obhquely forwards and 
inwards across the canal ; so that the outer surface, 
which is concave, looks downwards and forwards as 
well as outwards. The handle of the malleus can be 
descried through the membrane. 

In the Facial Begion the bony points ■ 
serve as guides are the margins of the orbit, t 
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zygoma, the malar bone, and the margiti, angle, and 
ramus of the lower jaw. 

Below the base of the zygoma the joint of the 
lower jaw can be easily felt. 

1. The aupra-orbital notch is to be found at the 
junction of the inner and middle thirds of the upper 
margin of the orbit. It marks the position of the 
supra-orbiial vessels and nerve, and a straight line drawn 
from it through the interval between the lower 
bicuspid teeth crosses the poinis of issue through bony 
foramina of the three prindpal facial branches of the 
fifth craniai verve. Sometimes these are divided to 
relieve pain in tic-douloureux. 

3. The exiefTial carotid artery mounts to the side of 
the head just behind the ramus of the lower jaw. 
It must be avoided in incisions or in puncturing 



3. The fad(d artery crosaes the margin of the 
lower jaw just in front of the maaseter muscle, and 
here it may be compressed. The artery can be felt 
to pulsate also near the angle of the mouth and the 
ala of the nose. 

4. At the inner corner of the orbit is the guide to 
the lacrimal sac : namely, the lower border of the 
tendo oculi, which is visible when it is made tense by 
drawing the lids outwards when the sac is to be 
opened. The punctum lacrimale is also easily seen 
at the inner end of each eyelid, at the apex of the 
minute papilla laeririudis ; when passing a probe along 
the duct, the lid should be drawn slightly outwards : 
and it should be remembered that the course of the 
duct is at first vertical and afterwards horizontal 
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5. A iine drawn from the bottom of the lobe of the 
ear to a point midway between the ala of the nose and 
the comer of the mouth denotes the course of the 
parotid duct, and some Iarg8 branches of the facial 
nerve. The duct {Stenson'a duct) is often, however, 
found at a higher level; it opens into the mouth, 
opposite the second upper molar tooth. 

The greater part of the parotid ffland lies imme- J 
diately below the ear, but besides deeper prolongatioi 
a superficial part reaches to the front of the maaseter 
muscle. In incising abscesses in this part, the knife 
should be carried horizontally forward to avoid cutting 
the twigs of the pes anserinus of the facial nerve. 

The course of the trunk of the facial nerve is in- 
dicated on the surface by a line drawn downwards I 
and forwards from the anterior border of the mastoid 
process at the point where that border meets the e, 

The Cavity of the Noee. — When inspecting this ] 
cavity, push the head backwards and raise the tip of j 
the nose. The parts to be seen are ; — 

1. The septum nariura. This is said to 1 
casionally perforated by a small hole in health. I 
When perforated by disease, the hole, if small, is 1 
usually at the junction of the cartOage and the bone; 
and it enlarges chieily at the expense of the bone. 

2. The inferior spongy bone. 

3. The lower and middle meatuses. In the lower 
meatus J inch behind the bony margin of the nostril, 
overhung by the inferior turbinated bone, the diidus 
ad imsum opens. It can be reached and entered by a 
probe of which the last half-inch is bent to a semicircle 
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and the remainder to a, larger curve in the opposite 
direction like an italic /. The opening is very small 
and guarded by a fold of mucous membrane. Polypi 
can be Been as bluish-pink bodies blocking the passage 
of the inferior meatus. When growing entirely in the 
nose, they start from the superior turbinated bone, 
but they may invade the cavity of the nose from the 
antrum of Highmore, or from the pharynx. 

Irregular bends in the cartilage of the septum, 
caused by injuries to the nose, sometimes make pro- 
jectiona in the meatus, which are mistaken for polypi. 
The real nature of the projection is easily detected by 
observing that the obstruction in one meatus is com- 
pensated by the widening of the other meatus. 

In the Mouth — when wide open and the tongiie 
laid back — the hard and soft palates are to be seen, at 
the junction of whicli in the mesial line a natural de- 
pression or seam sometimes exists. 

The tonsils are placed between the pillars of the 
fauces. In health they do not project beyond the 
arches. They are separated by a thin fascia from the 
internal carotid artery, so that, when cutting or 
lancing them, the point of the knife should be directed 
obhquely towards the centre of the pharynx, while 
the swollen gland itself is drawn forwards and 
inwards. ExtemaUy the angle of the lower jaw 
corresponds to the position of the tonsil. 

If the angle of the mouth be drawn aside, the 
interior of the cheek can be examined, and the papilla 
in which is placed the orifice of Stenson's duct may be 
seen opposite the second molar tooth of the upper ^aw. 
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If the tongue is raised, on its under surface the 
Tonine veins are seen on each side of the mesial furrow. 
They indicate the position of the ranino arteries. 
The frenum lingufe passes from the tongue to the jaw 
in the mesial line. When it is prolonged to the tip 
of the tongue, and is to be snipped to sot free that 
member, a blunt-pointed scissors should be used, and 
the points directed towards the jaw, to avoid the 
blood vessels of the tongue. A ridge passes outwards 
from the frenum to the floor of the mouth j here ducta 
of salivary glands open. The papilla on which 
Wharton's duct opens is easily visible very near the 
middle line ; a fine probe may be passed into it for an 
inch or more. Beneath it the sublingual gland ia 
placed and ranulfe form. 

The finger in the mouth can detect the following : — 

1. The tuberosity of the superior maxfUla. 

2. The coroTimd process of the inferior maiilli 
Between these points is a deep depression, in which a 
deep temporal abscesa may point and be incised. 

3. The hamular process and, descending from it^ 
the fterygo-maxUlary ligament. 

i. The gmiaiory nerve lies j'nst below the last molar 
tooth of the lower jaw, near the ptery go-maxillary 
ligament. As the finger is passed over the nerve, a 
thrill of heat and pain is felt in the mouth. At thia 
point the nerve is sometimes cut across to relieve the 
pain of cancer in the tongue. 

However tightly the jaws are set in tetanus, ft 
flexible catheter can always be passed behind th« 
teeth into the mouth. 

The finger may be passed over the tonsils to the 
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pIiar3Tix, the greater part of the walls of which can bo 
reached.. If the finger be turned upwards round the 
soft palate, the posterior narea, and the oriiices of the 
Eustachian tubes may be examined. The parts of the 
vertebral column to be felt are, the basilar process 
of the occipital bone at the top of the pharynx, the 
anterior margin of the body of the atlas opposite the 
lower margin of the posterior nares, and the axis 
opposite the soft palate. 

Certain tumours, such as nasal or pharyngeal polypi, 
gummata of the palate and pharynx, abscess in the 
tonsils, retro -pharyngeal abscess and impacted foreign 
bodies, may also be detected. The largest artery in 
the palate (posterior palatine) runs forward from a 
point J an inch internal to the wisdom tooth. 

The Neck may be divided into a/nierior, lateral, 
and posterior regions. The anterior reaches on each 
side from the middle line to the sterao-mastoid muscle ; 
the lateral from the stemo-mastoid to the trapezius 
muscle, in a backward direction, and downwards to 
the collar-bone. The posterior region extends from 
the occiput to the seventh cervical spine. 

In most male adults the various landmarks are 
conspicuous, but in women and children the neck is 
smooth and rounded ; therefore to bring the several 
marks into relief, where the anterior region is ex- 
amined, the head should be thrown back over a small 
pillow placed beliind the shoulders. 

In this position the windpipe is drawn J an inch 
higher above the sternum, and the carotid arteries 
are brought nearer to the surface. 
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Keeping to the middle line, the most conspicuouB 
landmark is the pomum Adami, or antorior portion 
of the thyroid cartilage; angular and prominent in 
most men, but rounded and only slightly projecting 
in women and children. The rounded upper border, 
with the central notch, is readily detected, 

A little above the edge of the thyroid cartilage 
the hody of Hie hyoid hone can be felt, its great home 
extending on each side. The Ungual artery runs just 
above the top of the great comu of the hyoid bone. 
It is often the source of dangerous hsemorrhage in 
cases of cut throat. In a muscular neck, with small 
amount of fat, the anterior belly of the digastric 
muscle can he defined, passing from the body of the 
hyoid bone to the chin. In the hollow between the 
horn of the hyoid and the border of the jaw, the sub- 
maxillary salivary gland can be felt or even seen in 
thin persons. The lymphatic glands of this region 
are affected and enlarged by irritation of the lipa and 
chin, and of the floor of the mouth. 

Between the hyoid bone and thyroid cartilage the 
finger feels thBlhyro-hymd mejubrme. This is frequently 
severed in cases of cut throat ; the greater part of the 
epiglottis lies above the incision when it is carried 
through the membrane ; but the narrow part of the 
epiglottis is divided, and the vocal cords are visible 
below the cut. 

The superior thyroid artery lies on the upper part oi 
the lobe of the thyroid body, on the level of the 
upper border of the cartilage, and can be felt pulsating 
outside the thyroid cartilage. It is often wounded 
in cases of cut throat 
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Passing downwards in the middle line from the 
pomuni Adami, first a depression and theo a hard 
smooth surface are felt; the hard surface is the 
aiand cadilage, the depression is the cnco-thjfroid 
membrane. Through this membrane liie wind-pipe 
is opened in laryngotomy. 

The cricoid cartilage can be felt in both sexes at all 
ages. It is placed opposite the fifth cervical vertebra. 
The cricoid cartilage is a landmark in tying the 
common carotid artery, and in examining the gullet, 
which commences behind the cricoid; and here 
foreign bodies, too large to pass to the stomach, lodge, 
and may be felt. In cesophagotomy, the cricoid 
cartUage is a necessary point of reference. 

In tracheotomy the cricoid cartilage is the guide for 
the trachea (which is small and very movable in 
children), for the second, third, and fourth rings are 
covered by the isthmus thyroidew, and the lower rings 
are too deeply placed to be felt by the finger. The 
isthmus often lies over the first ring and even over 
part of the cricoid, especially in children. At the 
level of the sternum the trachea is 1 inch below 
the surface, and in adults considerably more, but its 
depth varies with the amount of fat present in the 
individual. By raising the shoulders and throwing 
back the head the trachea is brought more into the 
neck and nearer to the surface. 

The isthmus thyroidecB lies immediately below the 
cricoid. It is indistinct in men, but in women is 
often easily made out as a soft narrow band, even when 
the thyroid body is not enlarged. On each side of 
the trachea and of the cricoid and thyroid, '^vX.iia.'^a^ 
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the Mes of the thyrM body are placed. Being attached 
to the larynx, this body rises with the larynx when 
the act of swallowing begins, and falls to ita usual 
position at the end of that act. Hence an enloi^ed 
thyroid body (broncbocele) is distinguished from 
other tumours of the neck by two characteristics, 
(a) The mass rises and falls during deglutition. 
(6) The superior thyroid artery, coursing forwards 
and downwards at the level of the thyroid cartilage, 
is usually larger and always more prominent when 
the under-lying thyroid body is enlarged. Tumours 
of the neck not originating in the thyroid body, may 
be pushed aside, but do not rise, during deglutition, 
and ii they affect the superior thyroid artery, they 
conceal it. 

The slerno-deido-mastoid muscle is in all persons 
easily defined, and is the landmark for several 
important structures. It separates the anterior from 
the lateral region of the neck. The sternal attach- 
ments of the two muscles, converging, form with the 
upper edge of the sternum the deeply-marked supror- 
slemal notch. 

Sear the anterior border the antericr jugular vein is 
usually to be foimd at the lower part of the neck ; 
above, it begins at the middle line near the chin. At 
the lower part of the supra-sternal notch the veins of 
each side are commonly imited by a communicating 
branch. Each vein then winds backwards closely 
behind the attachment of the sternal head of the 
stemo-mastoid. It may be wounded in division of 
the stemo-mastoid muscle for the cure of " wry neck." 

The anterior border of the sternal portion of the 
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I overlies the commtm, the ea:femal, arid the 
internal carotid arteries. The position of this vesBel, 
aa far as ite bifurcation opposite the upper border of 
the thyroid cartilage, is indicated by a lino drawn 
from the stemo-clavicular joint to a point mid-way 
between the mastoid process and the angle of the 
lower jaw, being least overlaid by muscle above the 
cricoid cartilage. 

The pulsations of this vessel can be felt along the 
whole of its length above the sternum. It may be 
compressed by the thumb against the transverse pro- 
cess and body of the sixth cervical vertebra, though 
in doing this it ia difficult to avoid pressing on the 
internal jugular vein and pneumogastric nerve. The 
landmarks for the preliminary incision, when about 
to tie the artery in the usual place, are : the anterior 
border of the stemo-maatoid, the angle of tbe jaw, 
and the cricoid cartilage. 

The internal juffvlw vein lies behind the interval be- 
tween the sternal and clavicular parts of the muscle. 

The lateral region of the neck is bounded in front 
by the cleido-mastoid portion of the muscle, behind 
by the trapezius, and below by the clavicle. It is 
marked on the surface by a depression (supra-claviculaT 
fossa) that varies in size according to the width of the 
clavicular attachment of the defining muscles. This 
region can be most readily explored when the elbow 
is supported on a chair-back or table, and the neck 
shghtly bent to that sida This position, by relaxing 
the muscles and fascia, permits the finger to approach 
the deeper parts of the region. 

The mbclaman arfCTy ia felt & \iWlie alowe. "iasi 
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clavicle, just outside the border of the cleido-mastoi 
portion o( the muscle, where it forms an arch, into 
the concavity of which rises the pleura and apex of 
the lung. The vessel is here passing over the first 
rib, against which it may be compressed. To do this 
the thumb or the ring of a door key, round which a 
strip of lint is wound as padding, is thrust downwards 
and backwards just outside the origin of the cleido- 
mastoid muscle. This part of the cleido-mastoid 
denotes the tiiberde of (he first rih, and the anterior 
scalenvs muscle, landmarks required in cutting down 
upon the subclavian artery. 

The external jiignlar vein crosses the stemo-mastoid 
usually about the middle of that muscle, and enters 
the later^ region to reach the subclavian vein. Its 
course is tolerably well defined by a line drawn on 
the skin from the angle of the jaw to the middle 
of the clavicle. If the finger be pushed into the 
depression, just above the middle of the clavicle, the 
vein is usually compressed, and by filling out becomes 
conspicuous. When this vein is cut^ to let blood, the 
incision is made directly upwards at the part which 
overlies the stcmo- cleido-mastoid muscle. This direc- 
tion is oblique to the course of the vein, but is alao 
across the fibres of the platysma muscle, which roust 
be so cut that they may gape, and not obstruct the 
flov? of blood. 

In a long thin neck the omo-hyoid musde is visible 
during forced inspiration, neariy at the level of the 
cricoid cartilage, making tense the cervical fascia. 
In such a neck the cords of the brachial plexus may 
aho he seen and felt. 
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The lymphatic glands in the lateral region are 
extremely numerous and are frequently enlarged. 
Several form a chain contained in a fold of the fascia, 
jnst behind and beneath the stemo- mastoid, where 
they are easily detected. 

Besides enlarged lymphatic glands, other swellings 
are met with : among which are cysts of the cellular 
tissue of the neck, abscesses around the lymphatic 
glands, solid tumours pressing on the carotid or sub- 
clavian arteries, or anenriBm of the carotid or sub- 
clavian arteries, and gummata in the substance of the 
stemo-maatoid (the latter are usually near the eternal 
end of the muscle). Abscess from the cellular tissue 
between the deep vessels of the neck and the pharyn- 
geal muscles sometimes wanders forwards until it 
points in front of the sterno-mastoid in the upper 
part of the neck. In defining the origin and nature 
of any swelling in this region, its relations to the 
landmarks just enumerated must be ascertained. 

The poslerior region, w nape of the neck, extends 
from the occiput and superior curved line to the spine 
of the seventh cervical vertebra. Along the mesial 
line is a vertical depression, of which the borders of 
the trapezius form the lateral boundaries. In this, 
below the occiput, the spine of the axis can be felt, 
and also at the lower end of the depression the last 
three cervical spines. At the lower part of the region, 
the most prominent spine is the first dorsal, though 
the seventh cervical is generally almost as prominent. 
Below the occipui the nuchal lymphatic glands enlarge 
with irritation of the scalp. In weakly persona the 
cellular tissue suppurates about the gJa.'i\d&,-«'£issa.'i!BSi 
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scalp is irritated by pediculi or impetigo, and abacess 
forms at the nucha. 

The interval between the sixth and aeventb 
cerrical spines correaponda to the termination of 
the pharynx in the gullet and of the larynx in the 
trachea. 

The thick akin of this part is a favourite seat of 
boils and carbimcles, and, at the lowest part, of fatty 
tumours. The large number of short fibrous con- 
nections between the akin and deep fascia here render 
the akin leas movable, and greatly interfere with the 
excision of tumours. 

The thorax has some landmarks to be detected in 
all persons, and othera which cannot be made out in 
the very fat. 

Those in front to be always diatinguiahed are : the 
clavicles, the atemo-clavicular joint, the sternal notch, 
the joint between the first and second pieces of the 
breastbone, and the nipples. 

Those which can be generally felt are : the sternum, 
the ensiform cartilage, the costal cartilages except the 
first, the lower ribs, the apex beat of the heart, and 
the interval between the great pectoral and the deltoid 
muBcIe which forms a depression just below the clavicle 
in which the coracoid process is felt. 

The nipple in the male Ues usually over, or just 
below the fourth rib. In the female it varies much. 

In the axillary and infraraxillary regions of the 
chest, the following landmarks are conslwntly to be 
made ont ;— 

The borders of the pectorala, and of the latiasimiis 
and teres major musclea forming the anterior and 
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posterior boundaries of the ana-pit, and the two last 
ribs. 

In addition to these, some more can generally be 
detected. 

If the arm is raised from the body, four digitations 
of the serratus become prominent. They correspond 
to the sixth, seventh, eighth, and ninth ribs, 

In thin persons tlie ribs and intercostal spaces can 
be felt and seen between the pectoralis and latissimus, 
as well as the cartilages of the lower ribs which form 
the border of the chest-wall. 

The most prominent part of the forward curve of 
the clavicle marks the last part of the subclavian artery. 

The inner third of that bone overlies the subclavian 
vein. This vessel has been lacerated by fracture of the 
clavicle from direct violence. 

The inner end of the clavicle marks the cot^uence of 
the sjibdaviim and internal jugular veins into the in- 
nominate vein. 

The sternal notch marks the upper border of the 
first piece or manubrium sterni, as the cartilage of the 
second rib does the lower border. 

Behind the sternal notch in the middle line the 
trachea enters the chest 1 inch or more below the 
snriace ; and, passing deeply behind the great veasels, 
it divides into bronchi beneath the aortic arch opposite 
the joint between the handle and the blade of the 
breast bone. 

Behind the vpper part of the manvbrium are the 
commencements of the innominate and left carotid 
arteries from the highest part of the aortic arch ; and 
the left innominate vein,. 
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Behind to the ri^Ai side of (he manubrium, but 
separated by a small interval, are the righl mmm>- 
minaie vein and the upper part of the supmor vena 
cam. 

The stemo-dammlar joint of the righi aide at its 
upper margin marks the bifurcation of the innominate 
artery into right suidamart and common carotid arteries.- 
that of the left side marks the left common carotid 
artery. 

The jundion of the first and second pieces of the 
sternum marks the second costal cartUage, an important 
landmark in ascertaining the area of the heart It is 
placed opposite the fifth dorsal vertebra. 

The hearfs area in the front of the chest : two4hirds 
are to the left of the middle line, one-third to the righti 

Eoughly defined, the heart lies behind the fourth, 
fifth, and sixth left cartilages, and that much of the 
sternum and intercostal spaces which is on a level with 
those cartU^es, But the position of the oi^an is 
altered by the movements of the body, the amount of 
air in the lungs, and of blood in the heart. Hence it , 
varies somewhat from the following exact dimensiono, I 
which are taken from an adult in an erect position,^ 
breathing quietly. 

The upper edge of ike aurides is marked by a hori- 1 
zontal line at the level of the second costal cartilages-J 
The right auride extends for one iTich to the right t 
the Btemum. 

The auricvio^eniricular sulcus is denoted by a 11 
from the sternal end of the sixth right cartilage to t 
third left cartilage, half-way along the cartilage. 

The lower border of the right ventricle is marked bs 
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a nearly horizontal line from the sternal end of the 
seventh right cartilage to the apex. 

The u^er border of the left ventride is marked by 
an oblique line drait-n from the second left costal carti- 
lage to a point IJ inch below thehft nipple (i.e. in the 
fifth interspace). 

The apex is situated 3J inches to the left of the 
middle line in the fifth interspace, close to the upper 
margin of the sixth rib, i,e. I J inch below the nipple, 
and about f inch to its sternal side. 

The tricuspid opening from the right auricle to 
the ventricle is behind the lower part of the sternum, 
opposite the fourth cartilage. 

The mUral opening from the left auricle to the 
ventricle is behind the left side of the steinum, oppo- 
site the fourth interspace. 

The aortic orifice ia placed close to the third left car- 
tilage and behind the sternum. 

The pulmonic orifice is a little higher and more 
superficial than the aortic. It ia placed behind the 
left border of the sternum and the third cartilage. 

If the area of the heart's dulneas does not rise above 
the second cartilage, there Is no pericardial effusion of 
consequence. 

The heart would be involved in a wound traversing 
the chest above the sixih rib. The lungs would be 
injured by a wound traversing the chest above a line 
carried obliquely backwards and downwards from the 
sixth cartOage to the tenth or eleventh rib. 

The line of the arch of the aorta can be defined 
on the surface in only the anterior part of its course. 

It begins in the third left in^spoce cIosa "u^ 'i^l^ 
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Bternum, and aacenda behind that bone to the upper 
border of the second right cartilage. Here it curves 
to the left till it reaches the middle of the mamth-ium 
stemi, its highest point, thence it crosses backwards to 
the left dde of the body of the fourth dorsal vertebra, 
and deacenda to the lower border of the body of the 
fifth dorsal vertebra, where it takes the name of the 
dsBcending aorta. 

The area of the Itmgs. The apices reach, as a. rule, 
into the root of the neck for J inch above the inner 
end of the clavicle, and 1^ inch above the first rib. 
In emphysematous persona they can be seen during 
forced expiration bulging even more highly upwards. 

The arderior borders of the lungs ; that of the riglU 
lung starting from the root of the neck at | inch above 
the inner end of the damde, reaches the middle Une 
behind the lower kaif of the manuhium, and continues 
along the middle of the sternum to the dxth cartilage. 

The anterior border of the left lung commences at 
the apex above the inner end of the clavicle, but does 
not quite reach to the mesial line behind the sternum. 
Opposite the fourth left cartilage the border leaves 
the sternum, and passes outwards to the junction of 
the fifth rib and cartilage, where it turns sharply back 
across the fifth interspace, to the middle of the sixth 
cartilage, where it joins the inferior border or base. 
The >-shaped notch thus formed allows the apex of 
the heart to reach the thoracic wall uncovered by 
lung. 

The surface of the diaphragm is arched on its right 
half, thus the base of the lung descends in front of the 
liver in the fifth interspace. 
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The base of the right lung corresponds to a line 
drawn on the surface from the aide of the sternum 
opposite the sixth cartilage, along the sixth cartUage, 
then downwards and backwards across the sixth, 
seventh, and eighth ribs and interspaces to the ninth 
rib. At the ninth rib it corresponds to the posterior 
fold of the axilla, and passing thence to the back, it 
descends to the level of the tenth dorsal spine. 

The base of the kfi lung, beginning about the middle 
of the sixth left cartUage, passes outwards along the 
sixth cartilage, and trending downwards to the i&nth 
rib in the infra-axillary region, falls to the eleventh rib 
m the back. 

The posterior borders of the lunga correspond pretty 
nearly to the vertebral grooves in the back from the 
first dorsal spine to the twelfth dorsal spina The 
pleura reaches lower ; its limit usually corresponds to 
the twelfth rib and eleventh dorsal spine, though it 
may be found in operations on the kidney to be 
depressed from J- to f of an inch below the last 
(twelfth) rib. 

The attacltmtent of tlte diaphragm to the thorax cor- 
responds to a line on the surface drawn from the ensi-. 
form cartilage along the cartilages of the seventh and 
succeeding lower ribs to the first lumbar spine. The 
arching of the diaphragm in the normal condition cor- 
responds to a double arched line stalling on each side 
from the ninth costal cartilage and rising to the fourth 
interspace on the right side, and to the fifth rib on 
the left ; expiration or enlargement and distension of 
the abdominal viscera may raise this arch. The liver 
dulness on the right, and the heart's 8.^x-W,^ ^.i^ 
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the Btomach-note on the left, are additional signs of 
the poaition of the diaphragm. Farced expiratvm, brings 
the arch of the diaphragm to the third interspaca 
Forced inspiraiym carries it down to the level of the 
enaiform cartilage in front and of the tenth rib behind. 
In disease, Walshe records that it may be carried as 
high as the second interspace,. or depressed below the 
floating ribs. 

The iiUerTial'mam'mary artery Tea.i^es the intercostal 
spaces below the first rib, and courses downwards be- 
hind tho cartilages near the sternum to the sixth 
interspace, where it divides into two large branchea ; 
the inner branch anastomoses with the epigastric 
artery. The vessel might be wounded by a stab or 
torn in fracture of the sternum, and bleed freely; its 
cut ends may be tied in the three upper interspaces. 

In the lateral or axillary and infra-axil] ary regions, 
several operations may be performed for which ac- 
quaintance with the landmarks is necessary, 

Abscesses in the axilla collect beneath the stout 
fascia which forms a floor for tliat region. Incisions 
through it should be made vertically, and midway he- 
tieeen the pectorai and latissimus dord muscles, where the 
fascia is separated for a considerable extent from the 
wall of the chest, to avoid wounding the large vessels 
which are contiguous to these borders (the external 
mammary and the axillary vessels to the arm). 

A circle carried horizontally through the nipples 
crosses the sixth interspace in the infra-axillary region. 

Tho lower border of the pectorahs corresponds to 
the fifth rib. The depression below the clavicle be- 
tween the deltoid and pectoralis muscles marks the 
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axillary artery in its first pari and the coracoid 
procBSH. It is filled by the head of the humerus in 
subclavicular dislocation. 

The axillary artery can be felt in the arm-pit for 
nearly the whole of its course from the lower border 
of the first rib to the lower border of the teres major 
muscle. It may be compressed below the clavicle 
against the second rib by pressing the finger into the 
infra-clavicular fossa. Also, when it has left the arm- 
pit, by pushing it against the neck of the humerus. 

In tapping the chest the infra -axillary region is 
generally preferred, as it is not thickly covered by 
muscles. The sixth or seventh interspaces are com- 
monly selected, but the trocar may be inserted at any 
point of the chest wall, if fluid is ascertained to be 
behind that point. 

Hepatic abscesses may also be opened in the infra- 
axillary regions. 

In the dorsal region of the thorax some landmarks 
of importance are readily made out The spines of 
the vertebrte can always be felt, owing to the close 
attachment of the skin to them. They Ue in the spinS 
furrow; a groove that is deepest in the lower dorsal 
and lumbar regions, and may be level with the general 
surface in the dorsal and sacral regions in persons of 
scanty muscle. The position of the spines may be 
made evident to the eye by rubbing the skin over 
them a few times with the finger, when a pink spot 
appears over each spinous process for a few minutes ; 
or by touching the skin with a piece of charcoal. 

The seventh cervical spine is a prominent landmark 
from which the rest may be counted-, i.^ \!,, ■Gft-^-CT- 






288 SUEFACE-GUIDES ASD LANDMAEKS I 

tlielesa, not quite bo prominent as the first dorgal 
Bpiae. Some are denoted by other marks. Thus 
the scapula overlapa the ribs between the second and 
the ninth spines. The spine of the scapula, alwaya , ■ 
to be felt, corresponds to the third doreal spine. [ 
When the arm is raised, the inferior angle of the 1 
scapula is level with the seventh rib. 

The third dorsal spine corresponds to the termina- I 
tion of the aortic arch and the fourth to the beginning 1 
of the bronchi 

The angles of the r^s can be made out in even 1 
moderately fat persons. Between them and then 
vertebral spines he the vertebral grooves whiidi xreiM 
occupied by muscles. 

Abscesses formed around carious transverse pro-4 
cesses or laminse of the dorsal vertebrEe, often point j 
at the outer borders of the trapezius and latissimus I 
dorsi, the strong fascial envelope of those muscles I 
attached to the spinous processes and tubercles of the 1 
riba, diverts the pus from pointing in the vertebral J 
groove. 

These muscles can be readily defined in most ] 
persons. The anterior border of the trapezius limits I 
posteriorly the lateral region of the neck ; the lower 1 
border extends from the lower dorsal spines to tha I 
spine of the scapula- The latissimus dorsi forma the J 
posterior border of the axilla. Both arise from the J 
spinous processes, and are directed outwards and up- 1 
wards. Opposite the base of the scapula the muscles f 
are separated, leaving subcutaneous a small part c 
the rhomboideus major, and of an intercostal s 
Through this area, which is comparatively free froiQ 
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muscles, the pleura may be opened when it is deaired 
to drain the cavity at the hinder part. 

Ori^n of Spinal Nerves. 

The eight cervicai nerves rise from the portion of 
the cord which extends from the occiput to the siriA 
cervical spine. 

The six upper dtrrsai nerves arise opposite the 
seventh cervical and four upper dorsa! spines. 

The sic Itrwer dorsal nerves arise from the cord 
opposite the fifth and followii^ spines down to the 
tenth dorsal spine. 

The Jive lumbar nerves arise opposite the eleventh 
and twelfth dorsa! spines. 

The Jive sacral nerves arise opposite the first lumbar 
spine. 

The spintd cord ends at the upper border of the 
second lumbar vertebra in the cauda equina. 

The trunks forming the cervical plexus, viz. the 
anterior branches of the three upper nerves, and a 
great part of the fourth, lie opposite the four upper 
cervical vertebrpe. 

Those of the brachial plexus, viz. the anterior 
branches of the fifth, sixth, seventh, and eighth cer- 
vical, with the first dorsal and part of the fourth cer- 
vical nerves, are placed in the lower part of the neck, 
between the fifth cervical vertebra and the coracoid 
process. 

The exact seat of an injury to the spinal cord due 
to fracture of the vertebrte, or other cause, can often 
be diagnosed by ascertaining the particular part of 
the skiu which is insensible, or the groups of muscles 
which are paralysed. 
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The two inlernal culaiteous nerves of the brachial 
plexus are formed from the first dorsal and eighth 
cervical trunks. They supply no muscles, but are dis- 
tributed to the skin of the inner side of the back and 
front of the arm and of the forearm, as far as the wriat. 

The median aiul uliuir nerves are derived from the 
first dorsal and eighth and seventh cervical nerves. 
The median has also fibres from the sixth and fifth 
cervical. Together they supply sensibility to the 
palm, the fmnt of the wrist and fingers, half of the 
back of the hand, and the hack of the little and ring 
fingers. The median supplies the pronators and 
flexors of the wriat (except the flexor carjii ulnaris), 
the flexor sublimia, the outer half of the flexor pro- 
fundus, the remainder being supplied by the ulnar 
nerve. In the hand the median supplies the abductor, 
the oppouens, and the outer head of the flexor brevia 
pollicis and the two outer lumbricales muscles. 

The ulnar nerve supplies the flexor carpi ulnaris, 
the inner half of the flexor profundus; and in the hand 
the short muscles of the little finger, the interossei, 
the adductor, the inner head of the flexor brevis 
pollicis, and the inner two lumbricales. Injury of 
these nerves is indicated by the wasting of the muselea 
they supply together or separately. 

The mnsculo-spiral nerve is formed of fibres from 
the eighth, seventh, sixth, and fifth cervical nerves. 
It supplies sensibility to the posterior and outer aspects 
of the hand, forearm, and lower part of the arm. It 
also supplies all the extensors of the hand, wrist, and 
elbow, and supinators of the forearm. 

The musctdo-ctilaneous nerve baa a higher origin than 
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the two preceding. It is composed of fibres from the 
seventh, sixth, and fifth cervical nerves. This nerve 
supplies the skin of the hack of the lower part of the 
forearm and the ball of the thumb. The muscles it 
supplies are the flexors of the elbow, viz. the biceps 
and farachialis anticus, and the coraco-brachialis. 

The dTCumfiex nerve arising from all fonr lower 
cervical trunks, supplies the skin over the lower part 
of the shoulder and upper part of the arm on the 
outer side. It is distributed to the deltoid and teres 
minor muscles, and to the shoidder joint 

The subscapular nerve arises from the same trunks, 
and supplies the subscapular, teres major, and part of 
the latissimus dorai muscles. 

The two anierwr thoracie nerves arise from all five 
trunks, that for the great pectoral muscle coming 
from the seventh, sixth, and fifth trunks ; that for 
the small pectoral from the first dorsal and eigbtli 
cervical trunks. 

The posterior thoracic neTV6 arising from the sixth 
and fifth trunks supplies the serratus magnus, an im- 
portant accessory muscle in respiration. 

Thus injuries of the cord below the first dorsal verte- 
bra do not paralyse the upper limbs; though owing 
to many of the intercostal and some of the accessory 
respiratory muscles being paralysed, breathing is im- 
peded, and becomes mainly dinphTagmaiic. If the 
spinal marrow be injured helow the siziA cervical verte- 
bra, the parts aupphed by the cervical plexus would 
not be affected, nor the greater part of those supplied 
by the brachial plexus, most of the trunks of which 
leave the spinal cord above that vertebra. Inijit^ 
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at the level of the third cervical vertebra would destroy 
the phrenic nerve which rises mainly from the fowrik 
cervical trunk, and, by stopping all respiratory mov&- 
ment at once, would cause immediate deatL 

The Abdomen. 

For an examination of the abdomen, the patient 
abould he horizontally, with the head and shouldera 
slightly raised, and with a pillow or bolster placed 
under his knees, to relax all fascise. The patient 
should be encouraged to talk, or bidden to hold his 
mouth open, that the diaphragm and muscles of the 
abdominal wall may not be fixed. If spasm 
present, chloroform should be given. In feeling for 
the viscera, apply the flat hand, not the tips of 
fingers, which excite muscular contraction, and press 
gently inwards ; the solid viscus or the posterior wi 
of the belly will thus soon be reached and recognised. 

The following hony landmarks can always be madg 
out. The last two ribs and the cartilaginous margin 
of the thorax. The iliac crest terminating in front ab 
the anterior superior spine. In the middle line below,.; 
the symphym pubis can be felt by tucking the finger, 
under the subcutaueoua fat, and pushing upwards thft 
thin skin of the root of the penis. When the sym-, 
physia is reached, the spine of the pubes can be detected' 
by carrying the fijiger a little outwards. The enHforvk 
cartUarjc can be made out in all but the very fat 

There are also surface tivwh of the abdominal wall. 
The belly is generally more or less convex in front j 
at the sides between the ilia^ crest and ribs it is 
asuaily depressed. Along the middle line is a slight 
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groove, whicli marks the linea alba and the interval 
between the two recti abdominia muscles below. In 
it the umbUiens is a landmark always present. 
Towards the thorax the groove widens into a hollow, 
the epigastric fossa, or "pit of the stomach." At the 
lower end, the groove ceases a little above the pubea 
io the mom veneris. On each side of the groove is the 
projection of the rectus muscle; in well-formed 
bodies there are two or three transverse depreasiona, 
corresponding to the linm Iransnersce. One is opposite 
the umbilicus, one near the ribs, and one between them 
3 or 4 inches above ike navel. Occasionally there is a 
fourth linea below the navel. Between the linece 
tranaversEB the contracted muscle may form swellings, 
that are sometimes mistaken for abscess. Abscess 
does also form in the sheath of the rectus, beneath 
the muscle, and if the obscure swelling it produces is 
hastily examined, it may be mistaken for tumour 
within the belly. In thin bodies where spasm is 
considerable, the recti become clearly defined, and the 
muscular fibres of the obliqui rise into distinct and 
tolerably firm cords under the fingers. 

Between the anterior iliac spine and the pubic 
symphysis, Poaparfs ligamenl can be traced, generally 
with a few inguinal lymphatic glands lying along it. 

At the pubic spine the external abdominal ring, with 
the cord issuing from it in the male, can be easily 
felt In health it usually admits the tip of the little 



The lima alba. — This underlies the groove on the 
surface, and has much surgical importance, owing to 
its being traversed by no La.i:g,6 \i\iitA-\ess^* «« 
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nerves. It occupies the middle line from the eDsiform 
cartilage to the pubea. It is thin and usually narrow, 
though in weakly persons it sometimea bulges for- 
wards widely between the recti. The gap thus formed 
is then plainly visible. The umhUicas is placed in the 
linea alba, a little below the half-way point of the ling, 
and about the level of the Ihird lumbar vertebra. The 
peritoneum closely invests its posterior aspect through- 
out, except when the distended bladder rises above 
the pubes. 

The fdlowing viscem are crossed by the linea alba 
proceeding from above downwards. The left lobe of 
the liver, the sl<ymach, the pancreas and solar plexus, the 
transverse colon : these are above the umbilicus. 
Below the umbilicus are the small i-nlestines, with the 
mesentery covered by the great ommtnrrL 

A dull percussion note along the linea alba may be 
produced by the ascent of other viscera above their 
usual position. 

The wrinary Madder, when completely distended, 
rises behind the pubes, and separates the peritoneum 
from the abdominal wall for abmd Iwo inches. The 
bladder may rise much higher, even midway between 
the umbilicus and the ensiform cartilage when un- 
naturally distended by retention ; but the peritoneum 
then intervenes in a parietal and visceral layer 
between the wall of the belly and the viscus. 

The gravid uterus also rises along the linea alba 
during gestation, and the degree of elevation marks 
the age of the pregnancy. At the third month the 
fundus is level with the top of the pelvis. By the 
^if^ of the fcwrih month it is ivx finger^ breadth abovg-^ 
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the ptAes. In the fifth moBth the fundus 13 lialf-way 
to Ike navel. By the miA month the fundus is level 
viith the navel. In the ieveiiih month it is tiDO inches 
above ike navel. In the eightk month the fundus is two 
fingers' breadth below the ^gastric fossa. At the end 
of the nitUh month the uterus has gained its highest 
elevation ; it fiUs oal the pU of the ilomach, and presses 
the lower ribs outwai'da. During the tentk month the 
fundus falls slowly, till at the end of gestation it is 
two indies below the ensiform cartUage. 

Besides these healthy enlargements of the viscera, 
in disease, ovarian, uterine, and, for a short distance, 
even prostatic tumours, may rise out of the pelvis 
along the linea alba, Other tumours, such as aneur- 
ism, cancer, ffecaJ accumulations, though the latter 
are more common in the flanks, may be felt in the 
abdomen behind the linea alba. 

Umbilical hernia protrudes at the umbihcua in the 
linea aJba ; hernia at any other part of the interval 
between the recti being ventral. 

The following operations are performed by incisions 
in this line : — 

1. The most common, tapping the peritoneal cavity 
for relief of ascites. 

2. Laparotomy, for relief of internal strangulation, 
or for removal of abdominal viscera. 

3. Herniotomy for umbilical hernia. 
i. Ovariotomy. 

5. CtBsarian section. 

6. The high operation for stone. 

7. Tapping the bladder above the pubes, for reten- 
tion of urine. 
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Jd the two last operations the peritoneum ia not i 
opened. 

Regions of the ahdomen. — The belly is divided arbi- 
trarily into a fixed number of regions, in which the 
viscera are deacrihed as being situated. The limits 
of the regions are conventional, and are represented I 
on the surface by lines drawn through certain fixed | 
points. 

Two hmizojUtd lines divide the abdomen into three I 
zones, upper, middle, and lower. The vipper line en- 
circles the body througii the most prominent of the 
lower coslai cartilages, Ike ninth. The lower line en- 
circles the body through the most prominerU part of the 
Uiac crest. Two vertical lines subdivide these zones 
into regions. They ascend from the centre of 
Pm^art's Ugameni to the costal cartilage (the eighth). 

The nine regions thus defined are : — ■ 

Right hypochondriac Epigiistric Left hypoohondriao. 

Right lumbar Uroiiiltcal Left lumbar. 

Right iliac Hypogaatric Left ili&c 

The viscera lie in those regions as follows : The 
stomach lies in the left bypochondriac, epigastric, and 
part of the right hypochondriac regions. But this 
viscus is capable of much alteration of positioiL 
When distended it may push up the diaphragm and 
encroach on the space allotted to the heart, as high 
as the fourth rib, or even into the axillary region. 
It may be pushed up by accumulation of fluid, or by 
tumour in the belly. It may be pushed downwards 
by fluid in the pleura, or by compression of the 
hypochondria with tight lacing. It may also be 
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dragged downwards by the great omentum entering 
a hernial sac. The right end being less fixed under- 
goea more displacement than the ]eft. 

The pylorus can be felt when hardened and en- 
larged by disease, on the right of the umbilicus. 

The liver is placed in the right hypochondriac, the 
epigastric, and to a small amount in the left hypo- 
chondriac regions. Its position in health changes 
when the diaphragm rises or falls, and with the 
position of the body. When the body is horizontal, the 
lower border corresponds with the margin of the ribs, 
but when the body is erect, it falls below their margin, 
and can be felt with the hand. >Vben lying down the 
antenor border may disappear within the hypochon- 
drium, though usually it is still perceptible. Behind 
the bnea alba the anterior border reaches nearly half- 
way to the umbilicus The upper sui-face Is about 1 
inch below the level of the nipple at the lower border 
of the pectoralis. In ordinary respiration it rises to 
the fifth rib, but forced respiration carries it as high aa 
the fourth rib. Percussion reveals its area by the 
dull note returned over the liver's surface, which 
reaches in the nipple line the upper border of the 
sixth rib. In the hack the broad border is opposite 
the twelflh dorsal aaA first lumbar vertebra. 

The fundus of the gall bladder cannot be distin- 
guished, except when distended or filled with gall 
atones. It is placed at the anterior margin of the 
liver behhid the outer border of llie rectvs, opposite the 
niiUh cartilage. 

The large intestine begins in the right iliac region, 
and ascends through the right lumbar totbL%\v3Y^ 



298 SURFACE-GUIDES AND LANDMARKS 



1 

ibove 
lepi- 
niJly 

giODftjJ 

elettM 
idintr ' 



chondriac region. It then crosses the abdomen above 
the navel, through the umbiliea! or umhihcal and epi- 
gaatric regions, to the left hypochondrium. Finally 
it descends through the left lumbar and iliac regioi 
to the pelvis, where it ends at the anna. In the li 
iliac region is the sigmoid ilexiire of the deseendinj 
colon. Scyhala in the gut may often be felt through 
the abdominal wall ; their mobility usually suffices to 
diatingmsh them from tumours. Like the stomach, 
the great intestine is often much disturbed from il 
usual position. 

In intussusception the invaginated part of 1 
intestine forma a firm rounded tumour that may fe 
distinctly felt along the course of the great intestL 
through the .umbilical, left hypochondriac, and lui 
regions towards the pelvis. 

The dwidemim is more firmly fixed than any oUi 
part of the small mlestine. It courses round the head ■ 
of the pancreas, opposite parts of the first threo 
lumbar VBrtebrse from two inches above th£ •umbilicus to 
the. level of that hndmark. The pyloric end moves 
with the changes of position of the stomach. It oc- 
cupies part of the right hypochondriac, right lumbar, 
and umbilical regions. The ileum and jejunum are 
placed in the umbilical, hypogastric, both lumbar, 
and both iliac regions. Part often descends into the 
pelvis. 

The great omentum is usually spread out over the 
small intestine in the umbilical, hypogastric, lumbar, 
and iliac regions, but it may be tucked up into the 
left hypochondrium, or part of it may be dragged into 
of the outlets of the body as a hernial protrusion. 
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The pancreas is behind the stomach in the left 
hypochondriac, umbilical, and right lumbar regions. 
In very thin persons it may be felt two inches above the 
iimMlicus, crossing the aorta opposite the twelfth 
dorsal and first lumbar spines. 

The spleen lies in the left hypochondrium, opposite 
the nivih, tenth, and eleventh fibs. Ita area of dulness, 
which corresponds to these throe ribs in the infra- 
axillary region, is imperfect, as this viscus is over- 
lapped above by the lung. In health its anterior 
margin does not project beyond the ribs. In disease 
it extends downwards, towards the umbilical region, 
and is readily felt. The notched anterior border will 
often serve to distinguish an enlarged spleen from 
other turaours in this situation. 

The kidwys lie in the lumbar regions, on the psoas 
and quadratus, and on the diaphragm and last rib, 
being placed above the level of the umbilicus, nearly 
3 inches above the iliac crest on a level with the 
eleventh and twelfth dorsal spines and first and 
second lumbar spines. The right is lower than the 
left kidney. They are very seldom felt when in the 
ordinary condition. To seek for the kidney, place 
one hand near the outer border of the rectus below 
the ninth cartilage, and the other behind on the 
erector spiuEe. Then pressing tfiem firmly together, 
bring both hands slowly outwards. If the kidney is 
enlarged, it will be felt indistinctly, as the hands 
reach the border of the erector. When the kidney is 
movable it will be felt changing positions under the 
hands, and pain will be caused to the patient. When 
the kidney is inflamed, this m&oi^ola.'dcia. e,^\'u^ 



300 SOBFACE-GUIDES AND LANDMAEKS 

aching pain. Besides enlarged kidney, peri-nephritic 
abaceas may be detected in this region. Lower down, 
in the iliac fossa, psoas and iliac abscess may be 
felt ; which have to be diagnosed from peri-nephritic j 
abscess. In the line of the psoas muscle also lymphatic ! 
glands, enlarged by malignant or tubercul&r disease J 
or other morbid changes, form fixed tnmoim of more I 
or less distinction. 

The abdominal aorta passes down the abdomen &1 
little to the left of the mesial hne of the body, and I 
usually divides at the level of the highest part of the \ 
crista Uii, or opposite a point on the surface om finger's ' 
breadth helow and one to the left of the umbilicus. The 
point of division is, however, sometimes exactly in the 
mesial line, and then corresponds to a point immedi- 
ately below the umbilicus. It may bo compressed ] 
against the body of the third lumbar vertebra at the I 
level of the umbilicus. Above the navel, pressure J 
would injure the pancreas or solar plexus, and thsl 
vessel is usually compressed near its bifurcation. 

The emliac axis arises in the epigastric regi<mJ 
opposite the twelfth dorsal spine and between iM 
and 5 inches above the navel 

The superior Toesenterie artery arises in the umbilicall 
region, above the level of the umbilicus, behind thai 
pancreas, opposite the body of the second lumbar I 
vertebra. 

The solar plexus, surrounding the cceliac axis anck 
superior mesenteric vessels, is in the epigastric audJ 
umbilical regions, opposite the two upper lumbaen 
vertebne, at ike level of and above flie umbUicus. 

The common iliac arteries, above 2 inches 
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coarse from the bifurcation of the aorta at the level ot 
the highest part of the iliac crest along a line slightly 
arched outwards towards a point midway between, the 
anierior superior Uiac spine and the symphysis pubis. 
They divide again about the level of the anterior 
mperior iliac spine {exactly opposite the interverte- 
bral substance between the last lumbar and first 
sacral vertebrae). 

The external iliac continues this course to Poupart's 
ligament, below which arch it becomes the common 
femoral vessel. 

Poupart's ligament, the symphysis pubis, the an- 
terior iliac spine and iliac crest, are thus the surface 
marks for exposing the iliac arteries. 

Ingninal Hernia— The landmarks useful in ex- 
amining the groin for heniia are the puUc spine, 
ant&wr Uiac spvne, Poupart's ligament, external abdominal 
ring, spermoiic cord, vas deferens, and testis. 

The pubic spine is at the level of the great trockanter, 
a point always easily detected, and the finger will 
reach the spine if carried directly inwards across the 
groin from this pointy when, as in women, it is not 
convenient to find the spine by pushing the finger 
beneath the mons veneris. 

The external ahdominal ring lies just above and 
outside the spine. Generally both pillars can be felt, 
and always the outer one, which is attached to the 
spine. Besides giving passage to the cord, it is usually 
wide enough to admit the tip of the little finger in 
health. When dilated by the passage of hemia, the 
finger can pass within the canal as far as the internal 
ahdominal ring. Along this canal a hernio., ot a. ?voiA 
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tumour, or enlarged spermatic cord may be felt 
easily in thin persons. The inlemal abdominal ring 
is J or f inch above Poupart's ligament, and is found 
by drawing a line at right angles to the ligament 
from a point midway along it, or vertically upwaMs 
from the position of the external iliac artery. In old 
hemiffi the weight of the protrusion has often dragged 
the internal ring opposite the external one, and a single 
opening, wide enough to admit three or four fingers, 
is formed, through which the posterior surface of the 
pubea and a part of the abdominal cavity may he felL 

The epigastric wiiery cannot be distinguished on the 
Borface, but it runs from midway between the anterior 
superior iliac spine and the symphysis pubis along 
the inner side of the iwteTiai ring, to the rectus, and 
gains the sheath of that muscle pretty nmrln midway 
between Ike pubes and the umbilicus. When the internal 
ring is drawn towards the middle line, the course of 
the artery becomes more vertical 

The contents of the serotum must be examined in 
diagnosing the nature of a tumour of the groin or 
scrotum. The spermatic cord with the ms deferens at 
the hinder part feeling like a whip-cord, the tedis, the 
with the globus major above, the globus Tftimw 
below, can all be distinguished in the natural condi- 
tion of the parts. Sometimes the epididymis descends 

the front or outer part of the testis, instead of at 
ts regular position ; in such eases it is much more 
loosely attached to the testicle. 

The testis in scrotal hernia lies at the bottom of 
the scrotum behind the protrusion, ami is often con- 
cealed by the hernia. 
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Inguinal hemia is readily distinguished from nearly 
all tumoura connected with the toBtia by the latter 
not being continued along the inguinal canal. 

Certain affections of the testis cause swelling along 
the canal. They are- — a, incomplete descent of the 
testis ; S, fluid in the sheath of the cord ; c, varicocele ; 
d, malignant disease of testicle invading the cord ; e, 
abscess pointing along the cord ; /, glandular or fatty 
tumoura of the canal. Poupart's ligament, passing 
below the neck of the mass to the spine of the pubes, 
distinguishes the inguinal from femoral hernia and 
tumoura of Scarpa's triangle proper. 

Femoral Hernia has the following landmarks : — 
The jmbic spine, the anterior iliac spine, Poupwris liga- 
ment, and the femoral artery. 

The saphctMms opening is about 1^ inch external 
to the pubic spine, on a level with or a little 
above it 

The faidform border can be distinguished when 
stretched by carrying the thigh outwards. If the thigh 
is flexed and adducted, the fascia becomes lax, and 
the rupture, generally overlying Poupart's ligament, 
can be made out as a continuous mass passing inwards 
between the femoral aitery and the pubic spine, at 
the deepest point of which tumour an impulse on 
coughing can be usually perceived. 

Besides hernia, Scarpa's space may bo the seat of 
enlarged lymphatic glands, aneurisms, fatty and cystic 
tumoura, psoas abscess, and enlarged bursa beneath 
the psoas tendon. 

In addition to the distinctions derived from the 
different relation of inguinal and femoral h6ttua.^"0Qa 
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more prominent landmarks, inguinal hernia is iiaually 
pear-shaped, and lies ahnve the fold of the groin, 
FeTtwral hernia is more or less globular to the touch, _ 
and lies commonly below the fold of the groin, 
rini; that is ml occupied by the rupture is almortB 
always easily made out. 

In employing taxia to reduce an inguinal rapturejj 
bend the thigh and grasp the largest part of the maf 
with one hand and compress steadily, while ths] 
fingers of the otlier hand move the neck gently back>B 
wards and forwards to pass in the parts nearest tUm 
the abdomen. For fa-moral ruplure, the thigh must be^ 
addncted as well as flexed, and the mass of the tumonr j 
drawn down a little before it is pressed steadily up-J 
wards to the crural ring. 

Two chains of lymphatic glands are placed in thej 
groin. One lying along Poupart's ligament is affected! 
by irritation of the penis and scrotum or labium, t£m 
the parts about the anus, and by strains of the I 
abdominal waU. The other, more vertical, overiyingfl 
the femoral vessels, is affected by irritants acting o 
the lower extremity. Some of the group can be felt! 
under the skin in thin persona in their healthy condi^ 
tion ; chronic irritation enlarges those naturally largftfl 
enough to be felt, and enables a much greater numlx 
of small ones to be detected. 

The distribution to the glands of the absorbentB 
ducts as tliey arrive from the several regions Tarie^fl 
much. For example, all the absorbents of the penisV 
may pour their contents into the glands of one sidel 
only of the body : and the particular gland to receive j 
the absorbed fluid is not always the nearest. Mo« 



THE I'ERIK^UM 



305 



commonly this is eo, but in some bodies the afferent 
veBsel passes the nearest to open into a neighbouring 
or even somewhat distant gland. This fact must not 
be overlooked when tracing the cause of enlarged or 
inflamed lymphatic glands. 

The PeriaEeura. 

This region is most easily examined when the body 
is in the position for lithotomy {see p. 181). 

The Hmifs o£ the perinseum are readily made out 
on the surface. At the sides are the tubera ischii 
opposite, and abont 2 inehes from, the anus. From 
them the rami converge forwards to the symphysis 
pvbis. In the middle line behind is the coccyx. Be- 
tween the coccyx and the tubera ischii the firm flesh 
is snpported by the sacro-scialie ligaments. Within 
these boundaries tJie surface is arched and moderately 
firm in front of the anns, but soft and yielding behind 
that outlet. The rapM divides the area longitudinally, 
and is the guide to the urethra and for perineal in- 
cisions. An imaginary line from the front of one 
tuber ischii to the other divides the urethral tria/ngle 
from the and triangle. The ceniral point of the 
porinEeum is nearly 1 inch in front ot the anus. Just 
anterior to this point, the bulb of the urethra, with 
the corpus spongiosum passing forwards, is to be felt 
in all but very fat persons and young children, in the 
latter of whom the bulb is very small, In a thin 
person the lower border of the triangular ligament 
can be felt just below and behind the bulb. In front 
of the bulb is the posterior limit of the scrotum, a 
common place for perineal abscess and for \isvass^ 
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fiatula to point. Oa each side of the ramus of the I 
pubas the crus penia ia distinct 

The urethra jNiises tkTimgh the triangular ligament I 
1 inch below the symphysis pubisj and | inch above tha | 
central point of the perinteum. 

The bladder is generally about 3 inches from the I 
surface, but this depth varies greatly in different i 
persons. 

At the imus in health the outlet shows brovniah 
skin drawn into radiating folds. If the anus he gently 
opened, the mucous membrane becomes visible, A 
palish line marks the junction of the skin and mucous 
membrane whiuh corresponds to the lower margin of 
the internal sphincter. 

The margin of the anus contains a large number of 
follicles, where subcutaneous abscess may form and be 1 
mistaken for fistula. 

The anus may be closed by membrane — atresia am. J 

To examine Ike redum, let the patient lie on o 
side with the knees drawn up that a good light may j 
fall on the anus. When the prostate is specially t 
be examined, the patient should he on his back with I 
hia knees well bent. The finger, guarded by a layer [ 
of soap under the nail and round the margin, and I 
well oiled, should be very slowly introduced to avoid | 
causing pain and spasm. While the finger is travelling J 
inwards, the tip should be applied to the mucous 1 
surface on all sides to seek for fissures, ulcers, etc. 

The finger passed vMhin the anus detects— 

1. The sphincter ani and its upper border. When I 
the finger is tightly grasped, there is probably a ft 
or ulcer of the mucous membrane on the sphincter J 



THE PERIN-EUM 307 

generally Juat at the entry, and often over the tip of 
the coccyx. The internal opening of a fistula is rarely 
far above the upper border of the sphincter ani. 

2. The prostate lies 1^ inch witliin the anus, i.e. 
just past the sphincter. Its characteristic shape and 
firm consistence should be noted. When not enlarged, 
the finger passes beyond its base. When inflamed, it 
is very sensitive, and doughy to the touch. Abscess 
may be discovered by fluctuation over a limited area. 

3. If a catheter be in the urethra, the membranous 
[lart of the urethra can he traced. 

4. The trigone or base of the bladder. When the 
bladder is greatly distended, the trigone and baa fond 
fill up the rectum as a soft yielding tumour which 
fluctuates when the apex is palpated above the pubes. 
Usually the peritoneal lining of the back of the bladder 
and front of the rectum does not pass between the 
trigone and the piece of the gut which lies behind it, 
thus the rectum is uncovered by peritoneum for a 
distance of 4 inches from the anas. In such cases 
the operation of tapping the bladder at the trigone 
is safely performed through the rectum. Occasionally 
the recto-vesical pouch reaches the prostate, and would 
be inevitably punctured twice by the thrust of the 
trocar through the rectum into the bladder. 

5. The vesiculffi seminales con rarely be made out, 
unless affected by tubercular disease; this usually 
occurs in cases of tubercular testicle. 

6. Higher up than the preceding are the transverse 
folds of the mucous membrane of the rectum, and 
in health its velvety softness may be felt. This part 
of the rectum is very loose and easily torn in. cAA. 
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people, 80 that if the clyster pipe be roughly intro- 
duced, it may perforate the wall of tho rectum and 
the clyster be thrown into the isehio-rectal fossa, or 
even into the cavity of the peritoneum. To avoid 
this, use great gentleness and direct the nozzle back- 
wards. 

7. Fsecal accumulations. 

8. Stricture ; usually, that from syphilis begins at 
the anus, with much induration of the akin and 
mucous membrane surrounding the outlet ; that from 
malignant disease commences 3 or 4 inches up the 

9. Hiemorrhoids depending from the last 2 inches 
of the gut; or polypi attached at a higher level. 

10. Abnormal development of the rectum, im- 
perforate rectum, communication between the rectum 
and the vagina or bladder. 

11. Isehio-rectal abscess. 

12. In children a stone, or the sound in the bladder. 

13. Also in children, the line of attachment of the 
recto-vesical fascia, the sciatic notches and hgaments, 
the coccyx and concavity of the pelvis, and even the 
brim of the pelvis. 

li. Ovarian and uterine and other pelvic tumours. 

The Upper Extremity. 

The surface marks of Ike shoulder are of much im- 
portance in ascertaining the seat and nature of injuries 
and of diseases which are met with about that joint 
Several of them are also guides for the direction of 
incisions during operations. 

The following landmarks may always be detected. 
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The davide in its whole length, the spim and aoramimi 
process of the scapula, the great tuberosity, the shaft 
of tlie humerus ; and if the fingers are passed into the 
arm-pit, the nech and head of that bone. The deltoid 
and coraco-brachialis musclea, with the border and 
tendon of the great pectoral muscle, are more or less 
distinct. 

Generally also can be distinguished the inferiw 
angle, inferior or outer and inner or posterior borders 
of the scapula, with the coracoid process placed deeply 
in the depression between the great pectoral and 
deltoid muscles (infra-davicular fossa). The relative 
changes of position which these landmarks undergo, 
are also important in diagnosing the nature of the 
injury or disease under examination. When the 
arm hangs supine ("little finger to the seam of the 
trousers "), the acromion, the external condyle of the 
humerus and the styloid process of the radius are in 
the same line on the outside, while the head and the 
internal condyle of the humerus are in a line with the 
styloid process of the ulna. In this position the 
hidpilal groove, along which abscess causes obscure 
swelling, looks dir&dly forwards. 

In the natursJ condition, a pnyection is sometimes 
developed at the acromial end of the davide, which 
may be mistaken for dislocation upwards of that bone 
when swelling follows a severe contusion of this part. 
Again, the symphysis between the acromion and the 
spine remains in rare instances mobile throughout 
life, and may suggest a fracture of the acromion. If 
these conditions are natural they will exist on both 
shoulders. Hence, in examml&g & ^ii^ a\iK^cK,'v£& ^ 
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injury, it is always well to examine the correBponding 
part of the opposite side. 

The characteristic rMttiness of the shoulder is due to 
the deltoid muscle and the upper end of the humeniB. 
/( is lost in dislocation or in atrophy of the muscle 
from paraljaia, when the head falls away from the 
and the aspect of the shoulder is much 
On the other hand the growth of tumours, 
fractures of the neck of the humerus, effusions into 
the capsule or neighboiuing synovial bursse, more 
or less increase the fulness of the shoulder. Fractures 
of the anatomical neck cause little alteration to the 
shape of the shoulder. If the bono is broken at the 
surgical neck, the axis of the shaft is drawn towards 
the coracoid process by the pectoral muscle ; the front 
of the shoulder is fuller than natural 

In deciding whether the upper end is broken or is 
separated at the epiphysis, it must be borne in mind 
that the head and tuberosity unite in the fifih year, 
and the shaft and upper end in the twentieth year. 

To define the tuberosities and head of the humerus, 
the surgeon should rotate the arm with one band, 
holding the elbow bent, while the other is placed 
over the acromion and deltoid. A larger surface of 
the head may be felt by the fingers placed in the top 
of the arm-pit during the rotation of the arm. 

In measuring the humerus, carry a tape from the 
symphysis, not from the extremity of the acromion to 
the outer condyle. 

Along the anterun' border of the deltoid is a groove. 
In this lies the cephalic vein before it dips between the 
deltoid and pectoral muadea to YeacK lUe axilkry vein. 
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This groove in fronl of the deltoid also marks the 
position of the coracoid process ; immediately within 
and below that, is the axillary arlery with the vein on 
its inner side and the cords of the brachial plexus on 
its outer side. The nerves afterwards surround the 
artery and the course of the nervo-arterial cord can be 
felt in the axilla from the first rib to the teres tendm. 
There the artery becomes the brachial trunk. The 
vessel lies against the neck of the humerus in the 
axilla, if the arm ia drawn away from the body, and 
may be compressed against that bone. 

In cutting down upon this artery the surface guide 
is the inner border of ike coraco-irachialis muscle. 

The posterior border of the shoulder is formed by 
that of the deltoid, and ia usually easily defined. 
Beneath the deltoid muscle, protecting it from the 
upper end of the humerus, is a large bursa; effusion 
into this bursa follows blows on the shoulder, and 
must be distinguished from effusion into the capsule 
of the joint. If the patient raise his arm, the fluid 
of the enlarged bursa is pressed towards the borders 
of the muscle, and the shape of the swelhog is 
changed at once in a way that never happens to the 
distended capsule by movement of the limb. A 
bursa is also interposed between the coracoid process 
and the tendon of the subacapularis close to the 
shoulder joint with the capsule of which it communi- 
cates. This bursa lying near the neck of the scapula 
may swell and simulate an enlarged gland or abscess 
at the apex of the axilla 

In the arm the main components are easily defined. 
Behind is the triceps rouDded abav& a:[A%a!u'^'asJV^ 
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the elbow into the tendon which is attached to the 
olecranon. In front, the biceps contracts suddenly 
just above the elbow into its tendon which ts passing 
to the tubercle on the radius, /n the ^oooe on the 
inner ode are the vessels and nerves, having for their 
guide the imuT border of th^ biceps which overhangH 
them in the middle of the arm. Besides the deeper 
vessels the basilic vein lies in this groove. It con be 
seen in the lower part of the arm until it dips 
beneath the fascia to join the brachial vessels. 

The humerus may he felt below the attachment of 
the deltoid muscle on either aide of the biceps muscle, 
where the supra-condylar ridges are eaaUy made out 
The swelling contour of the arm on the outer side of 
the biceps is due in the upper part to the hrachialis 
anticiiB, and in the lower part in front of the condyle 
to the supinator longus and extensor carpi radialia 

The artery may be compressed against the bone 
throughout its course. 

The Elbow. — The bony laitd-maTks are, on the miter 
side, the eaiemal condyle with the external supra- 
condylar ridge rising from it. Below and a little 
behind the condyle is a depression, well marked in 
most persons, in which the head of the radius can be 
felt rotating during pronation and supination of the 
forearm. On the inner side is the inner condyle, so 
prominent under the skin tliat it needs careful pad- 
ding whenever an L-sbaped splint is worn inside the 
arm. The inner supra-condylar ridge can also be 
plainly felt At the back is the olecranon ; subcut^ 
aneous at its posterior surface, but at its upper end 
covered by the insertion of the triceps muscle. 
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Between this prominence and the inner condyle ia the 
cord of the ulnar nerve or "funny bone." It can 
Bometimea he distinguished by the examiner ; but a 
blow on it inflicts the well-known painful sensation 
upon the sufferer. 

The nonnal relation of the bony pointa at the 
elbow has to be carefully studied. The olecranon in 
e3:lrem6 Jlexion of the elbow ia in front of the condyles. 
In rectangular or semi-flexion, the olecranon is 
immediately beneath the condyles. In extreme exten- 
aioD tiie olecranon is on a level idth and behind the 
condyles. In fracture of the humerus jnsi above the 
condyles, the relations of these landmarks are un- 
changed, though the position of the condyles and 
olecranon to the shaft of the humerus is much 
altered. The elbow ia carried backwards and the 
lower end of the shaft causes projection forwards of 
the belly of the biceps ahove the hollow in front of the 
elbow. This deformity is usually reduced without 
much difficulty, though not without crepitus, but easily 
recurs if the limb is left to itself. 

In dislocation the relation of the olecranon is greatly 
altered. That process is carried away from the lower 
end of the humerus ; is more or less firmly fixed ; and 
if carried backwards, the lower end of the humerus 
a hard fulness obliterating the hollow in front of 
:he elbow. In this case also, unless the swelling be 
very abundant, the great sigmoid noteh can be dis- 
Linguished behind the condyles. 

The hwer epifhym of the humerus joins the shaft in 
le eighteenth year. Before this age, disjunction may 
ike place. Id this case the signs a^e twitc o 
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tKe grating ia not like bony crepitus, and the exact 
point where the humerna is divided is difficult to 
make out. The chief distinction from dislocation is 
the luaintenaDce of the olecranon of its natural 
relations with the condyles. 

When fluid is effused into the elbow-joint, swelling 
ia produced on either side of the triceps' insertion and 
just below the outer condyle, quickly fiUing up the 
pit under which the head of the radius rolls. Swell- 
ing over the tip of the olecranon is caused by efiiiaion 
into the bursa between the skin and the bone. Swell- 
ing, obscure and very painful, at the back of the 
olecranon ia caused by effusion into the bursa between 
the tendon of the triceps and tho olecranon. Swell- 
ing situated in the neighbourhood of the inner 
condyle, accompanied by brawny infiltration of the 
skin and fluctuation, ia sometimes caused by inflammf^ 
tion of the epitrochlear lymphatic gland, which lies in 
front of the fascia and internal inter-muscular septum 
just above the condyle. There are occasionally two 
lymphatic glands. They receive absorbent vessels 
chiefly from the inner aide of the forearm and the 
inner fingers, and hence are irritated most commonly 
by inflammation of those parts. 

In the foTearm, above the wrist, there are few 
salient points The ulna is subcutaneous from the 
olecranon to the styloid proceas. The radius can be 
readily felt in the lower third of the forearm. An- 
teriorly and posteriorly the muscles make fieaby 
prominences in the upper part. In the lower part 
the tendons of aeveral can be distinguished and 
serve as landmarks. The contoiir of the muscles i& 
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affected to some extent by the attachment of their 
aponeurosis to the ulna along the inner and posterior 
parts of the forearm. 

The hollov) in front of Ihe elbow. — Hero the super- 
ficial veins of the forearm receive large afiluents from 
the interior; their copious supply of blood renders 
them suitable for yeuiesection. 

The median vein of the forearm divides at the 
apex of the hollow into the median cephalic on the 
outer aide, and median baailic on the inner side. The 
outer branch joina the radial vein {or veins) at the 
outer side of the elbow, and, forming the ctpkalic vein, 
mounts the outer side of the arm. The inner branch, 
that which usually receives the deep affluents, passes 
inwards in front of the condyle to join one or two 
ulnar veinB and form the basilic vein. As the median 
basilic inclines to the ulnar veins it overlies a tough 
band from the biceps tendon to the fascia of the 
forearm, which separates the vein from the brachial 
artery beneath. Being thus more firmly supported 
and more copiously supplied with blood, it is usually 
selected for ventesection. Too deep an insertion of 
the lancet may penetrate through the floor of the 
vein, the aponeurosis from the biceps, and the coat 
of the artery, and thus establish a communication 
between the artery and the vein, which, if permanent, 
wiU form an aneurismal varix 

The brachial artery divides in the hollow one 
finger's breadth below its centre into the radial and 
ulnar arteries. 

Occasionally a large artery passes over the inner 
part of t^e anterior aspect o£ the eVWn \>u\.\At^«K:a. 
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the anterior and posterior ulnar veins. It ia the ulnar 
artery taking high origin from the brachial. The 
possihle presence of such a vessel should be remem- 
bered. 

On the posterior asped 0/ the terist, at the inner aide, 
ia the head of the ulna, the moat prominent part of the 
hone. The part felt under the skin projectB between 
the tendon of the extensor carpi vlnaris at the inner 
side, and the tendon of the extensor minimi digiti at 
the outer side. The tendon of the extensor carpi fiUa 
the groove in the head of the ulna, and can usually 
be distinguished from the bone. A little in front of 
the tendon of the extensor caq)i is the stylmd process. 
When the hand is primoiul, the head of the ulna is 
most prominent and easily detected. In supinaiion, 
on the contrary, the stylmd process is most prominent, 
for the radius in supinating round the ulna raises the 
extensor muacles above the level of the head in that 
position. The mndform hone can be felt at the back 
of the wrist below the head of the ulna, overMd by 
the tendona of the ulnar extensor and extensors of 
the little finger. 

At the radial side of the back of the wrist is the 
lower extremity of the radius, overlaid by tendona of 
the extensors. The exiefiisor secundi iniernodii pdlids 
becomes prominent when the thumb is extended, and 
is then the guide to the oblique groove on the posterior 
margin of the radius, through which it plays. At 
this groove the radius is frequently broken in Collea" 
fracture. Iha styloid process of the rorfias is overlaid 
by the tendons of the two first estenaors of the 
thumb, which somewhat couiieel it, Immediatelj 



Delow the 



THE UPPEE EXTREMITY 317 



5ow the styloid process is a prominence formed by 
the Ivherde of the scaphoid and the Irapezium. 

The styloid process of the radius reaches a little 
lower in the limb than the styloid of the ulna. 

When the thumb is extended, the tendons of its 
extensor muscles form two prominent ridges. In the 
hollow between these ridges, at the back of the carpus, 
just below the end of the radius, are the radial ■vein 
and the two tendons of the radial extensors of the 
wrist ; more deeply still lies the last part of the radial 
artery. 

,The superficial veins can be seen coursing over the 
back of the hand and wrist, while towards the knuckles 
the extensors of the fingers are also distinguishable 
when they are set in action. If the ring finger be 
moved while the other fingers ai'e rigidly extended, 
the connecting bands from it to the tendons of the 
middle and little fingers, can be seen or felt sliding 
under the skin, near the knuckle. 

The posterior annular ligameni cannot be defined 
beneath the skin ; but the bones to which it is attached 
can be readily distinguished, viz. at the outer end, 
the back of the lower end of the radius, near the 
styloid process, and at the inner end the back of the 
cuneiform and pisiform bones. It is divided into six 
compartments for the tendons : four are on the radius. 
The mti^-most for the two first extensors of the thumb ; 
the second for the two radial extensors of the wrist ; 
the third oblique one for the extensor secundi inter- 
nodii ; thefmrth gives passage to the common extensor 
of the fingers and the extensor indicia; the^^yiA lies 
hetween the radius and ulna, for the extensor minimi 
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digiti ; and the dxth is attached to the inner part of 
the head of the ulna, just external to the styloid pro- 
cess to give passage to the extensor ulnaris. 

Bursal tumours, or "ganglia," are frequently found 
at the hack of the wrist and hand, in the synovial 
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At the front of ike forearm, the radius can be felt in 
all persona, and the tendon of the fiexoT carpi radialis 
can he felt or seen in the lower part, as far as the 
wrist, where it disappears under the annular Kgament 
opposite the styloid process of the radius. This tendon 
is the guide to the radial artery, when that vesael is 
obscured by swelling. In the natural state the artery 
can he felt or seen to pulsate in front of the lower end 
of the radius on the outer side of this tendon. The 
position of the artery in the forearm is denoted on the 
surface by a line drawn from the centre of the hollow m 
frojii of the elbow, to the styloid process of the radius. 
Sometimes the saperfidal volar branch rises 2 or 
3 inches above the wrist ; it then accompanies the 
radial trunk, and thus ia produced the double pulse 
("Pulsus duplex"). 

At the centre of the forearm, about the wrist, unless 
the patient be very fat, or the muscle be absent, the 
tendon of the palmaris lmgu& can be felt. It passes 
over the annular ligament, and is the surface guide for 
the median nerve which lies close to its inner side. 

At the inn^ side of the forearm the tendon of the 
fiexor carpi idnaris is felt in all but the very fat, and 
if traced downwards, the attachment to the pisiform 
bone be!ow the styloid process of the ulna can be dis- 
tingiushed. This muscle is the guide for the ulnar 
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artery, whicli lies close to the outer side of the tendon. 
The tendon usually overhangs the vessel ; though at 
the wrist the artery becomes quite superficial before it 
enters the palm, over the annular hgament, close to the 
pisiform bone. The jUium- nerve is on the inner side 
of the artery. 

The lino of the radio-carpal articulation crosses the 
front of the wrist about | inch above the transverse 
crease in the skin which separates the wrist from the 
paJm. 

The a/iderior ammadair ligameiU, like the post&rior, 
cannot be defined in the healthy condition of the 
wrist. But when the synovial bursa of the flexors of 
the fingers is distended with fluid, the limits of the 
Hgament often become distinct It is attached to 
the pisiform and cimeiform bone at the inner end, and 
to the scaphoid and trapezium at the outer end. The 
tendon of the flexor carpi radiahs passes in a separate 
synovial sheath through the attachment of the outer 
end of the ligament Sometimes distension of this 
sheath forms a small bursal tumour, or "ganglion," just 
above the annular ligament, close to the styloid process. 

The large synovial shealli, for all the tendons of the 
two flexors of the fingers, reaches underneath the 
annular ligament as far as the middle of the palm, and 
ahove tJie wrist fm- \^ or 1 inches. 

To open it or to open art i^eess of the froni of the 
forearm, near the wrist, an incision may be safely made 
dose to the inner side of the flexor carpi radialis ; at 
this point the median neree, in the centre of the limb, 
and the radial artery at the outer lorder of the tendon 
will be avoided. 
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In the palm two transverse creases in the skiii 
correspond with the level of the articulation of the 
metacarpal bones witli the phalanges. 

The prominent fleshy maaa on the outer part of 
the palm is called the hall of the thumb, or thenar 
prominence; that on the inner part, the hjpothenar 
promin&fice. 

Id the hollow between the prominences the fascia is 
very thick, and beneath it the superficial palmar arch 
of the ulnar artery courseB opposite a line draien on 
the surface, with a alight downward convexity from 
the piaiform bone to the web of the thumb. This is the 
vessel that is usually injured in wminds of the palmar 
arch. The deep palmar arch of the radial artery lies 
beneath the tendons on the bases of the metacarpal 
bones, and a little nearer to the wriat than the super- 
ficial arch, nearly opposite to the centres of the thenar 
and hypothenar prominences on the surface. 

The digital brandies of the superficial arch arise 
opposite the clefts of the fingers, so that abscesses of ths 
palm must be opened opposite the centres of the fingers, 
over the head of the metacarpal bone, to avoid the 
vessels and nerves, and in the loicer half of the palm, 
to avoid the superficial arch and the common sheath 
of the tendons under the annular ligament 

On the fingers the knife should be kept lo the middU 
of the back or front, that the digital vessels may not 
be wounded when laying open a thecal abscess or ' 
whitlow. 

In amputating a phalanx, it should be recollected 
that the articulation lies beneath the lovieT of the two 
creases, into which the skin falls at the back of each, J 
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joint, and that the projection in each side of the base 
of the phalanx can be felt a little above, the crease on 
the palmar surface of the joint. 

The Lower Extremity. 

The surface marks of the grmi, hip, and buttock are, 
anteriorly, the swell of the tensor v^nse femoris, and 
the sartorius on the outer side, and the swell of the 
adductors on the inner side ; between them is the 
hollow of Scarpa's space. Posleriorly, the swell of the 
gluteus maximus, abruptly limited below by the 
ghdeai fold. 

The bony landmarks are — at the upper and posterior 
part, the iliac crest, from the anterior spine to the 
posterior spine. In the middle line behind, at the 
bottom of a deep groove, between the glutei, are the 
spines of the sacrum and coccyx. At the inner and 
lotver part are first, the pubea, including the symphysis, 
spine, horizontal and descending rami; then the ramus 
and tuberosity of the ischium. JExtemalh/ is the great 
trochanter, easily recognised in all persons, its situation 
being at the bottom of a depression when the femiir 
is everted, and prominent when the limb is rotated 
inwards or adducted. It projects farther laterally 
than the iliac crest The tip of the great trochanter 
is f inch below the level of the head of the femur, 
and on a level with the pubic spine. Hence the hori- 
zontal ftirrow across the front of the thigh between 
these processes passes over the capsule of the hip 
joint. Fulness here, in the line of the artery, with 
tenderness, are present when the capsule is distended 
with fluid, aa in early stages of hip diaeaae. 
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Deep abscesses point in Scarpa's triangle. Those 
coming forward beluK Poupart's ligament, and pointing 
irUemaibj to the arterj, are usually psoas, A psoas 
abscess enters the thigh, like the muscle the sheath of 
which it occupies, outside the vessels, and has pasBsd 
behind them if it point on the inner side of the thigh. 
When still Mow Poupart's ligament, but pointing ae- 
tenial to the artery, the abscess comes generally from 
the hip joint. If external to the artery, hut above 
Poupart's ligament, it is probably iliac. 

The great Irochanler is altered in its relations to the 
crista ilii and anterior spine, by dislocation of the head 
of the femur, by fracture of the neck, and by absorp- 
tion of the head and nect of the bone in morbus 
coxie. 

In dislocfUion to the dorsum, the trochanter is car- 
ried farther from the spine than natural, but is nearer 
to the crest. In other dislocations it is approximated 
to the spine in pubic, but carried downwards from 
both crest and spine in thyroid dislocation. 

Nelalon's /me.— -According to Nekton's observa- 
tiouH, in health, the upper border of the great tro- 
chanter is crossed by a line from the anterior superior 
iliac spine to the most prominent part of the tuber 
ischii, in every position of the thigh. When there is 
dislocation backwards, the trochanter has passed above 
this line, towards the spinal column. In fracture of 
the neck of the femur this tine will pass above the 
great trochanter. 

When the shaft of the uninjured femur is rotated, 
it traverses the arc of a circle, having the head 
neck for a radius ; but when the neck 
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toochanter revolves in the axis of the shaft, and 
consequently through the arc of a much smaller circle. 

Mr. Bryant employs this changed relation as a 
pathognomonic sign of fracture of the neck. He 
places the body in an exactly horizontal position, and 
drops a vertical line from the anterior spine. When 
the neck of the femur is unbroken, the distance 
between tbo tip of the trochanter and this line is the 
same on both sides of the body. When there ia 
fracture, the distance ia shortened in amount corre- 
Bponding to the shortening of the broken neck. 

Wasting of Ike gluteus, and consequent loss of depth 
to the glideoi furrow are early signs of hip disease. 

This gluteal furrow is the best place to feel the 
great sdalic nerve at the level of the ischial tuberosity. 
It is midway between that point and the great tro- 
chanter. Pressure here produces pain if the nerve is 
affected. Pressure higher up on the gluteus, opposite 
the tip of the great trochanter, Tuay give pain by 
compressing the capsule of the hip-j'oint when that is 
inflamed. 

The glideal artefry issues from the pelvis at the 
jwndure of the upper and middle thirds of a line 
dravm from the posterioi' miperwr iliac spine io the great 
trochanter when the thigh ia rotated inwards. 

The isckiaiic artery leaves the pelvis about half an 
inch below the gluteal on the same line. 

The pudic artery lies over the ischial spine, at the 
juncture of the lower and middle thirds of a line 
draimfrom the outer side of the tuber isckii to the amierior 
superior Uiac ^me, when the thigh is rotated inwards, 

If the body rests in a sitting posture oa ^ Ssno. 
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level surface, the pressure ia borne on the bony pointB 
only; if, however, the body is placed on a soft yielding 
cushion, some of the pressure reaches the blood- 
vessels just mentioned, and, interfering with their 
circulation, overloads the inferior htemoirhoidal 
uterine, and other vessels. 

The femoral artery enters the thigh at the lower 
border of the horizontal ramus of the pubes, midway 
between the anterior iliac spine and the symphysis 
pubis. When the knee is half-bent and the thigh 
rotated outwards, the course of the vessel is denoted 
by a line from the point mentioned above lo the most 
prowineni pari of the luberosUy on tlie mjier condyle of 
the femur. At first the vessel is some distance in 
front of the neck of the femur, but at the lower part 
of Scarpa's space it lies along the inner side of the 
shaft, and should be there compressed by a tourniquet. 

The most convenient place for immediately con- 
trolling the circulation through the lower extremity 
is the last part of the external iliac resting on the 
pubes, where the vessel can be felt to pulsate in all 
persons. The least fatiguing mode of applying 
pressure is to grasp the top of the thigh with both 
hands, the fingers passing backwards on the outside 
and inside, while the thumbs are throst down on the 
vessel, one over the other. Pressure is kept up by 
the thumbs alternately to prevent the hands becoming 
fatigued by both being used continuously. 

In the region of the hnee, the following Icftiy points 
can be distinguished : — 

The patella, with its ligament, passmg down to the 
atderior iuberontty of the tibia in front j the li^erosU^ 
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on each condyle of the femur; the eaiernal.axiA imiernal 
iuherosilies of the tibia: the head of the fibula; and 
midway between the head of the fibula and the 
anterior tuberosity, a small eminence on the tibia. 

The surface marks vary with the position of the 
limb. In front, if the leg be extended, the patella 
and tendon of the quadricepa are in bold relief, with 
a furrow on each side of the tendon. If the knee is 
bent, the patella sinks into the trochlear groove, when 
the condyles with the space between them become 
very evident. The tuberodiies of ike tibia also are 
then more easily made out. In this position the tibia 
can be rotated slighlly on the femur. 

ExterjiaUtj, running along the thigh to the outer 
tuberosity of the tibia, is a ridge best seen when the 
knee is bent. This ridge ia the ilio-tihial band of the 
aponeurosis of the thigh. As it approaches the con- 
dyle, and in front of the outer hamstring, it defines a 
depression through which the femur and abscess 
connected with necrosis of the lower end of that 
bone are readily reached. Just below the condyle 
there is a depression which corresponds with the 
junction of the femur and tibia and the position of the 
external semilunar cartilage ; below this depression is 
the outer tuberosity of the tibia; which is the landmaik 
of the line for entering the joini in resection. Just 
behind the external tuberosity are the head of the fibula 
and tendon of Ike biceps. Below the highest part of 
the head of the fibula, behind and internal to the 
tendon of the biceps, is the extemul popliteal mrve. 
This may be divided in tenotomy of the biceps if the 
knife be carried too near the h&B;^ oV \)b.«> ^^o'd^ vi^ 
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directed inwards instead of outwards against the 
tendoa 

IiUenuUli/, between the internal condyle and internal 
tuberosity, the finger can be laid on the internal semi- 
lunar cartilage, a point sensitive to pressure in early 
stages of inflammation of the articulation from jar, 
or from strain of the lateral ligament. The point of 
attachment of the tendon of the addudor mcigrms muscle 
to the tuberosity on the internal condyle is on the 
level of the line of the fpiphyds, and almost on thai of 
&e upper harder of ike trochlear surface. The aUemai 
saphenom vein winds round the limb behind this condyle. 

When effiision takes place into the capsule of the 
joint, the furrows on each side of the ligament are 
filled to bulging, and the prominence of the pat^a 
and its ligament are lost, the former "floating" on its 
trochlea. The capsule ascends for 
above the patella, and its limit becomes plainly marked 
when distended by fluid. 

When the knee is bent, the capsule is drawn down- 
wards ; hence, when operating on the thigh near the 
knee, bend thaijoirU. 

Effusion into ike bursa patdltB pushes forward the 
akin over the lower part of the patella and the liga- 
ment into a prominent well-defined tumour which 
does not fill up the furrows at the sides of the hgament. 

The bursa between Hie ligamenfum patella wnd the 
tihia is occasionally distended with Said. It makes 
no defined swelling, but a prominence of the 11^ 
mentum patellte, and partially occupies the lateral 
furrows. It is usually much more painful than 
diBtenmoa of the superficial bursa. 
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Posterwrly, when the knee is straightened, the 
surface of the ham is convex, and the boundaries ill- 
defined, the tendon least concealed ia that of the 
semUmdimsvs. 

The boundaries of the popliteal space are most 
salient when the knee is somewhat bent The biceps 
on the outer aide and the seniitendinosus and semimem- 
branosus on the inner, being easily distinguished in 
all persons. The gracilis can sometimes be descried 
a little farther forward than the other two inner 
hamstrings. The bent position relaxes the fascia 
covering tho space, when the contents can be better 
examined. At the Imver pari the external saphenous 
vein disappears to enter the ham ; this is very evident 
when the vein is varicose. The internal poplileal nerve 
is placed in the middle of the space juab beneath the 
fascia, and vrhen the limb is nearly straight, the 
nerves can be felt through the sldn in some persons 
as round cords at the upper end of the apace. 

The piypliieal artery lying deeply at the bottom of 
the space cannot be felt to pulsate readily. When 
its pulsations arc obvious, some morbid swelling 
conveys the vibration to the surface. The vessel 
divides at the lower border of the popliteus muscle 
into anterior and posterior tibial arteries. This 
division is opposite to a point on the outside of the 
leg, about 1^ inch below the head of the fibula. 

The tumours which may develop in the popliteal 
space are, enlarged bursse of the hamstring tendons, 
enlarged lymphatic glands, abscess connected with 
these structures or with disease of bone, exostoses, 
cystic and solid tumours and aneurism. 
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The bursa moat commonly enlarged ia that between 
the seimmf.mbranosus and the inner head of the gasiro- 
enemius. When the knee ia flexed it disappears or be- 
comes flaccid, when the knee is straightened and the 
weight of the body thrown on the limb, it becomea a 
prominent, firm, somewhat irregidar tumour in the 
middle of the ham. It does not throb with the artery. 
In about one of every five cases dissected, the bursa 
is found to communicate with the synovial capsule of 
the knee-joint. 

The bursa between the inner head of the gastro- 
cnemius and inner coiidyle, by distension makes a 
swelling behind that point of bone, ill-defined, 
but cauaing pain in walking. It frequently com- 
municates with the joint ; more often still, the bursa 
beneath the ouler head of the gastrocnemius and the 
mter condyle is a prolongation of the joint's synovial 
capsule. 

There is also a bursa between the semimembranosus 
and the tibia, and one between the tendon of the 
biceps and the external lateral ligament. 

Abscess is usually connected with the lymphatic 
glands of the space, most of which are airanged deeply 
around the artery. When of slow formation, with 
moderate inflammation of the cellular tissue, it may 
vibrate with the arterial pulsation. It has no expansile 
thrill, and can often be sufficiently isolated from the 
vessel to lose its vibration. 

Aneurism is distinguished by the signs proper to 
all anenrismal swellings, and generally by its limits 
being tolerably easily defined. Difi'used or suppurating 
aneunam, though ill-defined, has special eharacter&— • 
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among them, the state of the pulse in the arteries of 
the leg. 

Solid tumours are more difficult to distinguish from 
aneurism if that be itself solidified or almost so, Then 
the several signs proper to tumours originating in- 
dependently of the artery must be sought on the one 
hand, and the absence of those proper to aneurism 
ascertained on the other. 

In the leg the bony landmarks are — of the tibia, 
the intier surface for the whole of its length, the inner 
tiAermty and the internal malleolus, the anterior or 
shin ridge and the inner harder. On the outer stife are 
the head of the fihda above, and the Imeer fourth of Ike 
shaft terminating in the exiemtd malleolus, below, 

Infroni the muscles form a smooth convex surface 
above, closely confined by the aponeurosis attached to 
the tibia and fibula. Below they divide into tendons 
that cross the front of the ankle-joint in three con- 
spicuous divisions. The most internal, the tibialis 
anticus ; the next, the long extensor of the great toe ; 
both of these are on the tibia. The third, the bundle 
of the common extensor and peroneus tertius, is in 
front of the joint between the tibia and fibula. 

On the Older side of the calf there ia a groove, well 
marked when the muscles are in action ; this indicates 
the interval between the soieus and the peronei 
muscles. Posteriorly/, the swell of the calf is caused 
above by the gastrocnemius, below by the soleua 
tapering into the tendo a^hillis at the small of the leg. 
Above the heel the tendon is easily distinguished in 
all pei-sons. It is narrowest opposite the ankle, the 
point where it is divided in tenotoioj. 
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The internal saphenous vein crossing the intern 
malleolus in front, passes up the inner side of the I^ 
Varicosity of this vein renders it tortuous, prominen^^ 
and irregular. It ia accompanied by the inte 
saphenous nerve. 

In a well-formed leg the inner edge of the patella, tha I 
irmer side of the aniie, aaid the timer side of the greai iM | 
are in a line, thua forming a guide for the reposition J 
of the fragments of a broken tibia, 

The aitierwr tibial artery, rarely ligatured i 
continuity is sometimes to be secured at the bleedii^ 
point when injured. The guide on the surface is i 
line drawn from the inner side of the head of the 3 
fibula to the centre of the froiU of Hie ankle-joint. It i 
lies mainly along the outer border of the tibialis J 
anticus muscle. 

The posterior tibial artery can be felt beating a 
^ inch from the edge of the tibia, opposite the aniiU. 1 
The course of the vessel is represented on the aurfaott J 
by a line drawn from the centre of the top of (he adf to' J 
a point midway betiveen the tip of the internal malleolwM 
and the iimer tubercle of the os calcis. 

The guides for the tendons cut in treating clubfool 
are found aa follow ; — 

The tendon of the tibitdis posticus lies close to t 
inner edge of the tibia, midway between the po^er 
and anterior borders of ike leg, and may be made salieai 
by abducting the foot, while the thumb is placed over 
the tendon. In children it is often very difficult to 
feel this tendon, and the midway point remains t 
chief guide. The point is anterior to the wrlery, whud 
runs midway betwem Iht tihvj, >md the^oal&ierbi 
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the leg at the ankle. The peronei tendons lie cIobq 
behind the fibula, at the ankle, enclosed in a common 
aheath, and should be made tense by flexing the ankle 
and adduoting it. The tendon of the larger muscle 
is most superficial, that of the peroneus brevis is close 
behind the bone. They are cut 2 inches above the 
tip of the malleolus. 

The tibialis anlicus crosses the front of the tibia and 
ankle-joint to gain the first metatarsal and internal 
cuneiform bone. It is usually both felt and seen with- 
out difficulty when the foot is rotated outwards. It 
is divided sometimes as it crosses the tibia above the 
ankle, but most frequenily on ike scaphoid hone ; the 
knife being introduced between the artery and the 
tendon. 

At ilie ankle the bony projections are : — the internal 
malleolus short and broad, is placed rather in front 
of the centre of the j'oint The external malledvs is 
longer, more pointed, and is opposite, the centre of the 
joint. The anterior margin of the lower end of the 
tibia can be traced above the ankle-j'oint, crossed by 
the tendons of the extensors of the toes, and flexors 
of the ankle. These are three landmarks for the 
incision in Syme's amputation. Behind the outer 
malleolus the external saphenous vein ascends to the 
leg. The internal saphenous vein runs upwards in 
front of the inner malleolus. The back of the ankle- 
joint is divided into two hollows by the teiido achillis, 
which is subcutaneous from its origin to its insertion 
at the heel. 

The Foot. — In examining the foot the bony land- 
marks employed on the inner side oi V\ve iws't ^iscr— 
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(1) the Ivherde of the os calcis, (2) the inner maiUolus, 
and (3), about 1 inch below it, the sasUntaculum tali. 
In front of the inner malleolua is (4) the tubercle of the 
scaplioid. Besides these, there are (5) the interwU 
mnafurm bone, and (6) the base of the _fird metatarsai 
bone ; its shaft and head. 

Along the ovier side of the foot are the following 
osseous points — (I) The outer tuberck of the oa ealcia, 

(2) the external malUdus, (3) the siimll tuberde on the 
OS calcis between the peronei tencbm, the short tendon 
above, and the long tendon below it; (4) the pro- 
jecting hose of the fifth metatarsal boiie. 

On the dorsum of the foot the scaphoid is pro- 
minent on the inner side, and the cuboid can be felt 
under the skin behind the base of the fifth metatarsal i 
bone, fFhen the foot is extended the head of thai 
astragalus projects in front of the lower border of j 
the tibia. The tendons of the extensors are easilyff 
distinguished along the dorsam of the foot ' 
the toes. 

The dorsd artery can be felt pulsating in a lini 
from the centre of the ankle to the first interosseoui 
space outside the base of the metatarsal bone of t 
great toe. The tendon of the long extensor of t 
great toe runs on the inner side of the vessel, i 
the inner tendon of the short extensor ■ 
on its outer side for most of its course, i 
the artery about ^ inch before that vessel dips 1 
the sole. 

The edernal plantar artert/ traverses the foot otii 
liquely from the midimy point between the innef 
malleolus and inner tubercle of the oa ealcia to thi 
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?/ Ike fiflh metatarsal bone. In this part the 
thickness of the first layer of muscles intervenes 
between it and the plantar fascia, a stmcttire it is 
necessary to divide in some forms of talipes. From 
the fifth metatarsal bone to the hose of the first meta- 
tarsal, the artery is placed high in the sole close to 
the bones. From this part the digital branches are 
given off o^osUe the webs of the toes. The internal 
■plantar artery is separated from the surface by the 
thickness of the abductor poUicis, It is inconaider- 
able in size. 

The 'plantar verves have the same connections as 
the arteries. 

The webs of the toes correspond nearly to the 
joint between the first and second phalanges. 

The metatarso- phalangeal articulations are about 
1 inch behind these webs. 

For Syme's and Pirogoff's amptitaiions at the ankle — 
the external malleolus shows the centre of the joint, 
on the outer side of the ankle, and a point J of an 
inch behind the tip of the inner malleolus indicates 
the central point on the inner aspect. 

The incisions start and terminate at these points. 

For Chopart's amputation — on the inner side the 
joint between the scaphoid and astragalus is found 
just behind the tulerde of the scaphoid. On the 
outer side the joint between the calcaneum and 
cuboid bone is indicated by a point ^ an inch beliind 
the base of the fifth metatarsal bona 

In resecting the first metatarsal bone the articula- 
tion between it and the internal cuneiform is 1 
inch in front of the tubercle on the scaphoid. The 
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incision would begin } an imh in front of the 
scaphoid. 

For resecting the fifth metatarsal bone, the in- 
cision is commenced opposite the tip of the base, \ an 
inch in front of which joint Ues the articulation. 
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GENERAL PREPARATIONS 



PREPARATIONS AND REQUISITES FOR OPERATIONS 

IN GENERAL. 



The Operating Room. | Sedatives and Restoratives. 

The Sick Bed and Bed-Room. The Arrest of HiBMORBHAGE. 



OPERATING ROOM. 

Having a good Light wnd Windows that open readily, and a 

Fire in Winter, 



1 . Firm table, 4 feet long, 2 feet 

wide, and 3 feet Sigh. 

2. Pillows. 

3. Blankets. 

4. Towels. 

5. Old linen. 

6. Macintosh sheets. 

7. Old carpet, or old sheet to 

catch the blood. 

8. Tray of sawdust or sand. 

9. Bandages. 

10. Strapping plaster. 

11. Lint. 

12. Oiled silk. 

13. Cotton wool. 



14. Tow. 

15. Perchloride of iron. 

16. Basins, large and small. 

17. Hot and cold water, ice. 

18. Bucket and slop-jar. 

19. Sponges. 

20. Cnloroform and inhaler. 

21. OIL 

22. Pins. 

23. Scissors. 

24. Brandy. 

25. Ammonia. 

26. Feeding cup. 

27. Enema syringe. 

28. Fire for heating cauteries. 



[For requisites of antiseptic dressing, see p. 226.] 



GENERAL I'REPAHATIONS 



SICK ROOM AND BED. 



. Iron bedstead. 

1. Wool and hair mattresses. 

I, Severnl pillows, soft and of 

difierent sizes. 
I. Air and vrnter cushions. 
i. Blaakets,smallsing!GDne9. 
I. Pieces of soft flannel. 
'. Six geta of sheets and pillow 

I. Old soft linen. 

I. Cotton- wool. 

». Towels. 

. , Soft pocket-handkerchiefs. 

[. Three pieces of Macintosh, 
2 feet 6 inches square. 

I. Bed cradla. 

I. Light bedgowns. 

i. Flannel jackets, and flannel 
Zonave drawers, or cotton 
jackets and pyjamas. 

!. Hot-water bottles and bags. 

'. Bed-minal and bed-pan. 



IS. Night-atooL 

19. Basins. 

20. Cold water. 

21. Condy's fluid. 

22. Carbolic acid. 

23. A bed-rest chair. 

24. Night lights. 

2G. A &'e, or in summer a lamp 
to bum in tie fireplace, 
to create a draught of cir. 

2fl. Enamelled saucepan. 

27. Two feeiiicg cups. 

23. Spittoon. 

29. Toa-eqnipage. 

30. Tea-kettle. 

31. Medicine measure. 

32. Apparatus for keeping food 

warm, with lamp. 

33. A clinical thermometer. 
31. A temperature chatt. 

35. A wall thermometer. 

36. Lucifers. 
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should be well hmahed, the carpet taken away and the fl 
well scrubbed with soda. All curtains and chintz furniture 
should be removed, old window-blinds replaced by new greea 
ones, and the window made to open readily at the top and 
bottom. Afire or oil-lamp shoold be lighted in the fireplace 
to maintaiu a circulation of air. If the season require a fire, 
the iron fender should be removed and rejdaced by a wooden tray 
of sand or ashes, to prevent tie uoiso of cinders and fire-irons 
falling on the fender and hearth. It is well also tc Hash all 
the drains, water-closets, and sinks in the house with disinfecting 
fluid one or two days before the operation, and a store of Sir 
William Burnett's, or similar disiDfecting fluid, should be made 
ready to neutralise tlie fcetid odours of discharges. The excreta 
ot typhoid and other ferer patienta should ba mised with strong 
commercial hydroclilorio acid before they are thrown into the 
house drains. 

When possible, it is a great advanta^ to have two beds of 
similar height and size, that* the patient may occupy them 
alternately. The cool bed refreshes the patient greatly, and 
the vacated bed is easily cleaned and aired without fatigue to 
the sick person. 



^ 
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^^^^^^^H 




1. Tinctnre of opium. 4. Ice. ^^M 




2. Solution of morpMa, and 5. CMoral-bydmte solutirai. ^^M 




hypodormic sjiringfl. 6. SolutionofbromidBofaaimor ^^H 
3. Morphia suppositories. nium. ^^M 




• 


RESTOBATIVES. ^^M 




1. Brandy, champagne, ID. Beef-tea. _^^| 






11. Milk. ^^_^^H 




2. Ean-de. cologne. 


12. Lime-irater. ^^^^^H 






13. Soda-wat«T. ^^^^^H 




4. SraoUing Halts, sal volatile. 


U. Eggs. ^^^^H 




B. Hitriteofamyl. 


French bread. ^^^^H 




e. Ether. 


16. Biacnits. ^^^^M 




7. An Blectrical battery. 


17. Arrow-root. ^^^H 




8. Hypodermic syringe. 


18. Liebig's extract of meat ^H 

19. Brand's extract of beef. ^H 








9. Ghioken-brotli. 


1 




THE ARREST OF E.£MORRHAGE. ^^M 




1. Toomiquet. 1 12. Friu''a balsam. ^H 




2. Artery forceps, 


13. Ice, ice.cold water. ^H 




3. Torsion fotcopB. 


14. Faquelin's cautery. ^H 




i. SpencerWeila' foreipresBUre 


15. Cauteiy irons. ^H 




forceps (aeveial pairs). 


16, Galvanic cautery. ^M 




17. Ligatures, silk, fine hem^^^l 




6. Hare-lip pins. 


whipcord, and catgut. ^^M 






la. Lint. .^H 




8. NteTUfl needle. 


IS. Amadou. ^^M 




9. Wire nippers. 


20. Bandages. ^^M 




10. Solution of pereHoride of 
iron [equal parts of the 
salt and water). 






22. Scissors. ^^H 




23. Sutures. ^^H 




11. SoUdpercbbrideofiron. 


24. Glass syringe. ^^H 


k 


(See List for the Ligature of Arteries.) ^^M 



Tkephiniso 
Opekations on the Kyb. 

Hbseotios of the Jaw, 
Exoisioir OP THE Tongue. 



. Key's saw. 

. Elevator. 

. SUiat diasecting forceps. 

. Brush to clean away the 

bone-dusL 

. Probe. 

. Quill, cut like a tooth-jiick, 



L 




. Anesthetic. 

. Head- filer. 

. Spflculmn. 

. Toothed ' 

. Curved 

. Strabismus hook. 

. Small and large apoDgea. 

. Dissectiiig forceps. 

. Ice-cold water. 



>l'EliA'nONS on THE HEAD 



n TEE Eye — eoMiniud. 



Cataract (Congenital). 



1. Atrofiine drops. 

2. Ancesthetic. 

3. Hoad-fiior. 



1. Atropine drops. 

2. Anffisthatio. 

3. Head-fixer. 

5. lacerating necdloa. 
8. Toothed forceps. 
7. Cataract knivei. 



Toothed forceps. 

Bigbt-angled knives. 

Iris forceps. 

Iris hooka. 

Capeule siiiasors, if required. 



8wlpel. 

Artery forosps, or 

hook. 
Hare -lip pins. 
Wire nippers. 
Dentist's silk twist. 
Strapping plaster. 
Silver suture. 
Collodion. 
Scissors. 
Cheek compressor. 



9. Gektise plaster. 




Platinum apstula, to 
of wouad. 

10. Smair*^ 

11, Basin and w 



9. Light curved acissora. 

11. Gelatine plaster. 

12. Wool and bandage. 

13. Atropine drops. 

U. Small snonges and basin. 
15. Hot and cold water. 



12. Large towel to wrap the 

child in, 

13. Chloroform, if used. 

14. Bone nippers. 

15. Sequestrum forceps. 

16. A knitting ueedle for 

checking deep hsmor- 
rbagB by actual cautery ; 
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1 RESECTION OF THE JAW, AND TUMOURS* ^M 


} CONNECTED WITH IT. ^M 


1. Scalpels. 


16. Hare. lip pins. ^^| 


2. Artery forceps. 


17, Wire nippera. ^H 


3. Torsion forespa. 


18. Actual cautery. ^M 


4. Forcipreflsure forceps 


(several pairs). 


20. Ice. ■ 


5, LigatnieB. 


21. Sutures, silk and wire. ^M 


6. Retractors. 


22. Solationofchlorideofzinc. ■ 


7. Tooth forceps. 


2S. Iodoform. H 


8. Narrow saw. 


24. Lint. ,M 


9. Hsy-asaw. 




10. Bone-cutting forceps. 


26. Piaster, H 


11. Lion forcepa. 


27. Collodion. H 


12. Sequsatrum forceps. 


23, Macintosh sheet. H 


13. Gougea. 


29. Small spongoa tied on sticks, ^M 


U. Chiael. 


30. Larger aponees. ^M 


15. Gag. 1 31. Aniestbetic and inhaler. ^H 


• EXCISION OF THE TONG0E. ^| 


1. Scalpel. 


20. Carved scissors. 


2. Toraion forceps. 


21. Needle for posaing the 


3. Artery forceps, 

4. Vulaelluni, or tongue forceps 




22. Sliarp and blant hooks. 


6. Porcipreaaura forceps 


23. Stout silk. 


(wvei^l psi.^). 


24. Metallic sutures. 


8. Gag. 


25. Ligatures. 




28. Ic^. 


8, Cheek retractor. 


27. Iodoform. 


S. Incisor tooth forceps. 


28. Parchlorideofiron. 


10. Narrow aaw. 


29. Cautery irons. 


11. Nfevns needle, and 


30. Solution of chloride of zine. 


12, Half a yard of thick whip- 


31. Collodion, 




32. Small apongea mounted on 


13. Stout copper wire. 


sticks ; larger sponges. 


li. Key for twisting the wire 


33, Brandy. 

34. Antesthetic and inhaler. 


tight. 


15. Wire nippera. 


35. Lint. 




38. Macintosh sheet. 


17. Hare-lip pins. 


87. Syringe. 


18. Galratiic ^cmaeur. 


38. llaryngotomy tube, and 


10. TwDfcMMun, 


Traadktt\i^iii6'»^ 


■A ^ 



OPERATIONS C 



CLEFT PALATE. 



1. Long-handled, narrow- 

bladed knife. 

2. Ferguason'a Imife, fordivid- 

iUR the palatine muscles. 

3. LoD^-handUd curved 

Bcisaors. 
i. Slender tootlied forceps, to 

seize the soft pal&te, 
G. LoDg-handled needles, nith 

the eye at the point for 

pusaing suturea. 
S, Lane -hand led fine liooka, 

blunt and sharp. 
7. Snaitb'a gag. 



S, Smith's eleva.tor, for 

hard palate, 
e. Chisel for the bard palate. 

10. Fine bine silk or catgnt. 

11. Long -handled ordinary 

12. Ice, ice-cold water. 

13. Macintosh aheet. 

14. Sponges set on sticks. 

16. QlasB syringe for washinj; 
the month. 

16. An resthfltic and inhaler. 

17. Bandage. 



the ^H 



EXCISION OF TONSILS. 



* 



1. Cocaine aolutioa. 

2. Long vnlsellnm. 

3. Tonsil guillotines ; 

or, prohe-pointed biatourj', 
the posterior two-thirds 



of the blftde covered with 
lint or plaster ; 
or, tonail exciaora of varioDS 

4. Ice, ice-cold water. . , 

5. Gag (for children). 



To r^ess Hemorrhage from the TonsiU. 



1. A small lump of ice held in 

a long vulsellum against 
the tonail. 

2. Small spDDge on the end of 

n atick, dipped in ice- 
cold aolntion of par- 
chloride of iron, or other ' 

3. LongetraightpolypuaorgiU- 



let forceps with padded 1 
ends, to compress the 
toDsi! ; one hlada being 
paaaed within the month, 
the other outside against 
the neck. 
For the apparatoa for de- i 
ligating the common 
carotid artery, see p. 853. 



LARYNGOTOMY IN THE CRICO-THYKOID SPACB. 



5. Tapes. 

3. Sharp and blunt hooks. 

7. Two hoottod forceps. 



1. ScalpeL 

2. Laryngotomy tube. 

3. Artery forceps, and ligatur 

silk. 
i. Torsion forceps. 
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^^^^ TRACHEOTOMY. 


1. ScalpBl. 


10. Ligatures. 


2. Dissecting forceps. 


11. Sponges. 

12. If a foreign body is lodged 


3. Blunt hooks. 


*. Sharp hook to draw forward 


in the windpipe, forceps 
of various kinds to ex- 


trachea. 


5. Double trachea tuba and 


tract witL 


a. TmchM'- dilator, to assist 


13. Probes and flexible No. 8 


or 9 urethra! bougie. 


introduction of tube. 


U. Strappins plaster. 


7. Torsion foreeps. 


15. SOver suture. 


8, Spencer Wells' forceps 


16. Scissors. 


(several pairs). 


17. Macintosh sheet. 


i""" 


IS. Aufestlmtic. 


IN3TRDMENT3, ETC., FOR THE FOLLOWING 


0PERATI0N9 ABOUT THE TRUNK. - 


ERMOVAL op the BEEiST oa 


Clkft Pbeinsdm. H 


TUMOUEB. 


AiiPurATioN or the Pb-nis. ■ 


N^BVDH. 


ClnCUHCISIOK. ■ 


Tappino the Pleuea. 


Excision oe Testis. ■ 


Tappino the Belly. 


Tappiho a Hvsbdoelr. H 


COLOTOMT. 


Retention oi- nBiNB. ■ 


Ovariotomy. 


External Uretheotouv. H 


Cjesaefak Sectios. 


Inteesal UairrHROTOMT. ■ 


EXTIEPATIOS or THE CBBVIX 


Ltthotoht. ■ 


Uteri. 


LiTHOTBITl-. ■ 


TBSIOO-VaQ I.SAL FisnjLA. 


ReMOVINO SOKEIOS- BoDIF.S H 


Stbanqulatbd Heejjia. 


yaoM THE TJebthea and ^M 


H««OttBH0IDa 


Blasdes. ^M 


FlSTOLA IN ANO. 
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OPERATIONS ON THE TRUNK 



REMOVAL OF THE BREAST OR TUMOURS. 



1. Scalpel. 

2. Artery forceps. 

3. Torsion force|)S. 

4. Dissecting forceps. 

5. Forcipressure forceps 

(several pairs). 

6. Double hook, or vulsellum. 

7. Blunt and sharp hooks. 

8. Fine ligatures. 

9. Wire or silk sutures. 

10. Lint. 

11. Diachylon plaster. 



12. Oiled silk. 

13. Sponges. 

14. Scissors. 

15. Three-inch wide rollers. 

16. Folded towel compress. 

17. Anaesthetic and iimaler. 

18. Waterproof sheet. 

19. Drainage tubes. 

20. Iodoform. 

21. Solution of zinc chloride 

(40 grains to the ounce). 



N^VUS. 



1. Scissors. 

2. Lint. 

3. Anaesthetic and inhaler. 



4. Sponge and water. 

5. Collodion. 



For Ligature. 



1. Nfievus needles, straight and 
curved. 



2. Suture silk, stout compressed 

whipcord. 

3. Scalpel. 



For Cavierising. 



1. Acupressure needles. 

2. Spirit lamp. 



3. Galvanic cautery. 

4. Paquelin cau.tery. 



For Excising. 



1. Scalpel. 

2. Dissecting forceps. 

3. Toothed forceps. 

4. Blunt hooks. 
6. Artery forceps. 

6. Sharp hooks. 

7. Several forcipressure forceps. 



8. Ligatures. 

9. Lint. 

10. Bandage. 

11. Sponges. 

12. Sutures. 

13. Diachylon plaster. 



p 
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' NavDS— HHUinwrf. 


For Injeeti-ag. 


1. PravBz's injecting syringe. 1 2. Solution of pereliloride of 
1 iron. 


For PoMing Sebna. 


1. SmaU Buture ocedlea, or 1 i. Coarse aili sutures, Bteeped 


2. Large hanJled needles. in pBrohloride of iron. 


3. Fine silk suture. 1 


TAPPING THE PLEURA. 


1. The aspirator. 


y. Collodion. 


2. Small scalpel. 


7, Strapping. 


3. Trocar, fitted with india- 


8. Scisaors. 


rubber tube. 


9. Brandy. 


4. Bucket. 


10. Macititoeh sheet. 


5. Lint. 


11. Aniesthetic. 


TAPPING THE BELLY. 


1. Body bnndage (aee p. il). 


7. Silk ligature. 


2. Scalpel, 


8. Collodion. ^m 


3. Trocar, with india-rnbber 


9. BciBsora. ^H 


tube. 


10. Lint. ^H 


4. Suture, 


11. B^<^ket. ^M 


B. Hare-Hp pina. 


12. Diachylon plaeter. ^H 


e. Wire nippers. 


13. Brandy. ^H 


COLOTOMY AND LAPAROTOMY. ^| 


1. Scalpel. 


12. Meaauring tape. ^M 


2 


Probe-pointed bistoury. 


13. Toiv. ■ 


3 


Directors. 


11. Oil. ■ 


i 






fi 


Artery foreepa. 


16. Large syringe full of warm H 







water. ■ 


7 


Eetraclora. 


17, Afifcsthetic and inhaler. H 


8 


ThiokailksDtures, threaded 


IS. Eigginson'a pump for in- ^1 
Sating the bowel. ^1 


at each end through a 


curved needle. 


19. Iodoform. ■ 


9. Fiue ligatures. 


20. Chloride zinc solation (40 ■ 


10. Sponges. 


graiua to the onnee). H 


11. Lint. 


21. SnuOJ 1 


^^^^^^^^^ 
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^^^B OVIAROTOMY. ^| 


^^^1 1. BoomTaisedtoUmperatare 


21. 


Silk sutures and silver 


^^H 






^^M 2. Scalpel 


22. 




^^H 3. Probe-poiQted bistoury. 




tubing, to fir on cannula. 


^^H i. Director. 


23. 


Ovariotomy trocar. 


^^^H 6. Dissecting forceps. 


34. 


Caatery irons. 


^^^B 6. TorsJDQ forcepa. 


25. 


Cantary clamp. 


1 7. Artery force™. 


26. 


Diachylon plaster. 


S. Forcipiesaare forceps 


27 


Catheter for emptying (lie 


(several pairs). 




bladder. 


9. NSlatoft'a oyariotomy 


28 


Soft napkins. 


forceps. 


29 


Bandage or laced naptins, 
AuBsthetie and inhaler. 


10. Vulsella. 


30. 


11. Wire feraseur. 


31. 


Perchloride of iron. 


12. Scissors, large and small. 


32 


Safety pins. 


13. Broad retractora. 


33 


Sponges (counted )- 


U. Blunt hooks. 


3i. 


Cotton wool, iodoform 


15. Long slightly curved 




wool. 


needles, two threaded on 


35. 


Warm flannels. 


each suture. 


38. 


Brandy and ammonia. 




37 




17. Drainage tubes (glass ot 


38 


Hypodermic syringe- 
Bull's-eye lantern. 


rubber). 


3fl 


18. Needle holder. 


40 


2- ounce enema syringe. 


18. Fine ligatures. 


41 


Iodoform. 


20. Strong whipcord. 






C^SAEIAN SECTION. ^| 


1. Room maintained at tem- 


14 


Forciprcssure forcep«^^| 


perature of 70° F. 




(several pairs). ^^1 


a. Catheter to empty bladder. 

S. Largo acalpsl. 

4. Straight probe - pointed 


15 


Hare-lip prns, stout and-^H 

long. ^H 

Sutnre silk. ^H 


18 


bistouiy. 


17 


Long straight or Bligbtl^^^H 


6. DlrBctor. 




curved needles, threadaJ^^H 


a. Large blunt books. 




two on each suture. ^^M 


7. Vulsella. 




Fine antnres. ^H 


8. Largo syringe and vaginal 




Folded liuen compress. ^H 


tube, for washing out 


20 


Broad body roller. ^H 


uterus per VBginam. 


21 


Flannel. ^H 


9. Artery forceps. 


22 


Cottonwool, iodoform wocd^^l 


10. Dissecting forceps. 


23 


Warm flannels. ^M 


11. Ligatnres, fine and stont 


24 


Ana>sthetic and inhnler. ^H 


whipcord. 


25 


Sponges (<;onnt«d). ^H 
ifaeintosh sheota. ^M 


13. Scissors. 


28 


13. Torsion torcopa. 


27 


Hypodermic gyring ^^1 


t 128 


2-ounce enema "Tn^Q^^^^I 







1 
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Casaxian Sbotion 






For Porro') Method, 


tn addilimi. ^^^^^H 


1 


Clamp. 1 2. 


Ktaberla's teraseur, or V 
Berreuixud. ■ 




EXTmPATION OF THE CERTIX UTERI. ^| 


1 


Two hooked forceps, or long 


12. 


Ligatures, ■ 




vulsella. 


13. 


Hare-lip pins. ^H 
Dentist's silk. ^H 


2 


Specnla (liivalva and duok- 


14. 




^ bUl). 


15. 


Cautery irons. H 




taz^eur. 


16. 


Percliloride of iron. ^1 




Two wool liolderB, 


17. 


Solutionof chloride of zinc. H 


f 


Small epongea on aticka/ 


18. 


Ice. ■ 




Scalpel.'^ 


19. 


Lmtlifpluggingneceasttry, ■ 


7 






see p. 166). ■ 




toury. 


20. 


Compressed sponge in H 


8 


Bistoury cmred on tlis nat. 




SoS'^k'handkerehief. 




Long- handled atraight acis- 


21 






22 


Cottonwool, iodoform wool. 


10 


Long-haudled curved scia- 


23 






sora. 


24 


AiitDsthetic and inhaler. 


11 


Artery forceps. 








VESICO-VAGIITAL FISTDLA. 


1 


Duckbill apeculum. 


14. 


Lead damp. 


2 


Sealpfllaaot inloDB handles, 


15. 


Awl for perforating tlic 




curved Hades. 




clamp. 


3 


Long-handled curved scia- 


18 


Clarop adjuator. 






17. 


Split shot. 


4 


Long-handlod forcops. 


18. 


Forceps for placing and 


5 


Long-handled hooked for- 




pinching the shot. 




ceps. 


19 


Small sponges in holders. 




Long-handled sharp hook. 


20. 


Large apongea. 


7 


Narrow curved spatula. 


21. 


Sims' catheter. 


8 


Needles to carry ailvet wire 


22. 


Ice-cold water. 




suture. 


23 


Syringe and Seiible cathe- 


fl 


Silver wire. 




ter for injecting the 


10 


Probea. 




bladder, to test the per- 


11 


Short curved needles, to 




fect cluauro of the fiaaure. 




carry fine silk suture. 


24 


Anaisthetic and inhaler. 


12 


Needle holder. 


25 


Oii. 


13 


Sutnra tightener. 


as. 

La 


UaDi[it(»b.i;btRh. 


L 


J^t 


Hl^^l 






OPERATIONS ON THE TRUNK 



8TBAMGULATED HEENIA. 



1. Scalpel. 

2. Straight bistonry. 

3. Probe-pointed biatonry. 

4. Hernia knife. 

5. Narrow director. 

6. Broad director. 



9. Fine hook for a, very ti 

10. Artery forceps. 

11. Torsion forceps. 

12. Probe. 



14. Ligatnr 

15. Sutures. 
IS. Lint 
37. Diachylon pluater. 

18. ThrsB-inch wide roller. 

19. CompresB. 

20. Razor. 

21. SpongBS. 
I 22. Half ^n of m 

poBJtory. 

23. Anceathetic and inhaler. 

21. Macintosh sheet. 

25. Oil 

26. Aspirator. 



HEMORRHOIDS. 



Esiemal, — Exeisitm of. 




1. VoUeUum, or 1 

ringed forMps. 

2. Knife-edged scissoi 

on the flat. 

3. Artery forceps. 

4. Torsion forceps. 

5. Ligatures. 
8. Sutures, 

7. Lint and T-li^nda; 

8. Smith's clamp. 



of warm w 
2. Hook, vnlsellum, 

forceps. 
S. Thin eompresaed whipcord. 
4. Pile needles threaded, t 

translii tbe ba^e of the piit 



nng 



I, Smith's clamp. 




e. Cautery il 

10. Paqnelin's CETitery. 

11. Sponges. 

1 2. Macintosh sheet. 

13. Opiam suppository. 

14. Nitric acid, fuming. 

15. Wooden spatula. 
■ ~ "' I epecaluiu. 



PROLAPSUS AHI. 
e same as foi hjamanluiids. 



1 OPERATIONS CIN TIIE TKUNK 3iO ^H 


V FISTULA ^^^^H 


1. Probes of various sues, soma 10. Cautery iron. ^^H 




11. Lint, coUon l(O0l ^H 


2. Director, 


12. Sponges. ^H 


3. Probe-pointed curved bis- 


13. Compress. ^H 


toury. 


14. T-handage. ^H 


i. Straight sharp-pointed bis- 


OU. ^H 


toury. 


16. Anisatbetia and inhaler. ^H 


6. Tenaculum. 


17. Macintosh sheet. ^H 


6. Threaded curved needle set 


18. Suppository. ^^^| 


in a handle. 


19. Speculum, ^M 


7. Torsion forceps. 


20. Forcipressure forceps. ^^M 


8. Artery forcflps. 


S. Stout ligature. 
1 


I 


CLEFT PEKINiEUM. ^H 


1. SoalpeL 

2. Hooked forceps, or rnlsel- 


8. Wire suture. ^M 


9. 01assrods,orNo.l2bougiea. ^M 


lum. 


ID. Collodion. ^M 


3. Toothed forceps. 


11. Lint ^M 


4. Curved needles, withhandlea 


12. Sponges on liandles. ^H 


and without, threaded. 


^H 


5. S tout whipcord, or BtoQt Bilk. 

6, Suture silk. 


14. Anesthetic and inhaler. ^H 


15. Catheter. ^H 


7. Needle holder. 


■ 


AMPUTATION OF THE PENIS. ^M 


1. Tapetotieroundtherootafl S. Fine suture, to fiz the flap ^| 


penis, or Clover's disc. 




2. Straight bistoury. 


the urethra. ^H 


3. Scalpel. 


10. Flexible catheter. ^H 


4. Artery forceps. 


11. Lint. ^H 


5. Torsion forceps. 


12. Tape. ^H 


6. Dissecting forceps. 


^H 


7. SoiBBors. 




8. Fine ligatures. 


15. Carbolic oil. ^H 




Ifl. Macintosh sheet. ^^M 



^ 



OPERATIONS ON THE TEUBK 



CIRCtlJICISION. 



1. Small etniight bistoury. 

2. Polypns forceps. 

3. Half-inch wide tape, 

Clovar'a disc. 

i. Artery forceps. 

5. Fine ligatures. 

0. Silk BQtare. 

7. Torsion forceps. 



lo! Ice. ' 

11. AcEeatlictic and inhalBT ca 

Cocaine. 

12. Maciutosli sheet. 

13. Otis' coil refrigerator. 

14. Diachylon, or other plasty J 



EXCISION OF TESTIS. 



1. Scalpel, or bistoury, 

2. Large sharp hook. 

3. Blunt hooka. 

4. Btflot whipcord, or 

forceps. 

5. Fine ligatures. 
B. Artery forceps. 



7. Sutures, silk or wire 

8. Scissors. 

9. An!Esthetic and inhaler. I 

10. Lint 

11. Plaster. 

12. HaciDtosh sheet. 



TAPPING AND INJECTING A HYDROCELE. 

1. Trocar. E. Lint. 

2. Vulcanite syringe, with noz- 6. ColloJion. 

zle to lit cannula. 7. Plaster. 

3. Solution of iodine. 8. Carbolic oiL 
•1. Suspender tor the tosticles. 



RETENTION OF URINE. 



1. Jlesible catheters (Kos. 8 to 

i), (English and French). 

2. Filiform bougies (No. i). 

3. SlIvot catheters. 

4. India-rubber and Coud^ 

cathetota. 
6. Carbolic oil (1 in 16}. 

6, Glass syringe. 

7. Injecting bottle. 



11. Trocar for tapping per k 

12. Aspirator. 

13. Tincture of opium. 

14. Morphia suppository. 

15. Anesthetic and inhaler. 

16. Hot bath. 



^^^V OPERATIONS ON THE TBUNK 351 1 


EXTERNAL URETHROTOMY. 1 


1. Scalpeb. 


9. Probe director and tapering H 


2. Cathateis, silver. 


10. Lithotomy tapes or anklets. H 


3. Catheters, Sexible. 


i. Four feet of india-mbber 


11. Tapes. ■ 


tubing to fit catheter. 


13. Tenaculum | two hooked ^H 


5. ProbeH,atraiglit,iiid grooved 


forceps with catch. ^H 


with flat handles. 


13. Artery forceps. ^M 


6. Syrae's shouldered narrowed 


U. Ligatnrc ■ 


grooved staff i or 
7. Marshall's Iodk jointed 
grooved sonnd; with Bbi- 
ible catheter sliding on it; 


IS. Sponges. H 


16. Carbolic oil. ■ 


17. Ice, H 


13. Auesthetic and inhaler. H 




IS. Needles threaded with H 




blue-silk. ^1 


INTERNAL UBETHROTOMY. ^M 


1. Catheters, silver, i 7. Spouses. ^H 


2. Catheters, aeiible. 


S. Carbolic oil. ^M 


S. Urethrotomes. 


a. Silk, or fine soft twine. ■ 


4. Meatome. 


ID. Macintosh sheet. H 


6, Urethrometer. 


11. Anesthetic and inhaler. H 


e. Bullet sounds. 


■ 


LITHOTOMY. ^| 


1. Pair of lithotomy tapes or 


14. ForcipreasMo forceps. 


aukleta. 


16. Retractors. 


2. Sound. 


16. Hooks, sharp and blunt. 


3, Staff. 


17. Artery forceps. 


4. Lithotomy scalpels. 


18. Tenaculum. 


5. Forceps. 


19. Tubes with and without 


6. Scoops. 


petticoats ; or Brown's 


7. Searcher. 


air-tampon tubes. 


8, Four-ounce syringe with a 


20. Ligaturea 


hulhoua nozzle. 


21. Sutures. 


9. Bistouri caohfi. 


22. Lint. 


10. Cathetera. 


23. Half-grain morphia sup- 


11. Gorget. 


pository. 


12. Lithotritfl or other atone- 


24, Anfesthatio and inhaler. 




25. Carbolic oil. 


13. Bag for distending the 


26. Sponges. 


rootum. 


27. Bandages and. U^ii. 





m 


^ 
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1 


^^^P ^^^^^^^^M 




1. Lithotritea, renestreted and 

Sat. 

2. Hollow sound, with a abort 


nozzle to at the halloi^^| 

sound. ^^M 

9. Half-grain morphia anpJ^H 






beak. 


IKisttory. ^H 




3. Apoaratns for washing out 
tho cmsLings. 


10. Hot linseed poultice ot^H 




fomentation. ■ 




4. Carbolic oil. 


11. Firm bolBt«t or pUlow. ^H 




5. Catheters. 


12. Blotting paper, box, an^^H 




6. Urethral forrapa. 


straining muslin fo^^H 




7. Meatome. 


collecting debris. ^^H 




B. Injecting bottle, ivith 


13, Ancestbetic and inhaler. ^^^| 




FOK REMOVING FOREIGN BODIES FROM THE ^H 




URETHRA AS^D BLADDER. ^H 




1. Catheters, sOrer, flexible. 


13. ChairiJre'a hair-pin re~^H 




2. SonndB of different eurves. 


tractor. ^H 




3. Bougies i bonle. 


14. Chani^re'gbougierettBctoT. ^M 

15. Three-branched forceps. ^H 




4. Urethral forceps with lone 




blades. 


IB. Endoscope. '^M 




5. Fine dressing forceps. 


17. Carbolic oU. H 




6. Fine polypus forceps. 


18. Gkaa syringe. H 




7. Coieter's urethral forceps. 


19. Scalpel ^M 




8, Urethral lithotrite forceps. 


20. Diaaecting forceps. ^^H 




8. Hunter's tube foreeps. 
10. Loop of wire set m long 


21. Hook. ^H 




22. Artery forceps. ^H 




handle. 


23. Ligature. ^H 




11. Leroj d'Etiolles' jointed 


24. Sutures. H 




aooop. 


25. Tapes. H 




12. Laroy's tube and sliding 


26. Sponges. ■ 


L. 


hook. 


27. Anesthetic and inhaler. ^H 


■ 


1 TRANSFUSION OF BLOOD. ^^^ 


1 


1 S^ Page ^^^^^| 



p 
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INSTRUMENTS FOR OPEKATIOHS ON THE LIMBS. ^ 




LlOA B B LiBOBE 


AHFirrATIONS AT THE SHOITL- ^| 




Ar 


DBR- Joint; Ahu ; Fore- ^H 






ark; asd Wrist; Meta- ^M 




THE H ME 3, E V, Hip, 






AS K 


Leo ; Anki.b and Foot ; ^| 




Rbho al Ne Bone. 


BY SYME'a AND CHOPART's ^H 

Opebationb ; Metatarsus, ^H 




LIGATURE OF THE LARGE ARTERIES. ^M 




1. Scalpel. |12. Forcipresaureforcepa. ^^| 




2. Grooved director. 


13. Fine ligatursa. ^^M 




3. Disflecting forceps. 

4, Broad grooved toector. 


14, Sutures, ^H 




15. Scissors. ^H 




6. Probs. 


10. Tourniquet. ^^M 




6. Blast books. 


17. Sponges on sticks. ^^M 




7. Metallic retractura. 


IB. Larger sponges. ^^M 




8. Anoiirism needlo. 


W. Strapping. ^H 




9. Aneurism needle, helix 


20. Lint. ^H 

21. Bandage. ^M 

22. Anesthetic and inhaler. ^H 




10. Carbolised silk or other 




aseptic ligature. 


23. Macintosh sheet. ^H 




11. Artery forceps. 


m 




RESECTION OF JOINTS. ^H 


k-" 


1. Bistouries. | IS. Sponges. ^| 




2. Broadaaw.oclrishbaw-saw. 


19. Macintosh sheet. ^M 




3. Retractors. 


SO. Antesthetic and inhaler. ^H 




4. LioiL forceps. 
6. Blunt hooks. 


21, Draiziage tubes. ^^M 




22. Tonmiqnet ; or Esmarch'a ^M 




6. Artery forcopa. 


elastic band. ^1 




7. Torsion forceps. 


23. Eej to compreaa the sub- ^H 




8. Jorcipreaaure forceps. 


clavian artery of the ^H 




9. Linen ratractors. 


shoulder. ^1 




10. Ligatm-Ba. 


24. Iftheelbotr.angularBpUnt. ^H 




11. Suturea. 


2S. If the head of the femur, ^M 




12. Cautery iron. 


a straight bracketed ^H 




13. Wire nippers. 


splint. ■ 




14. Lint. 


26. If the knee, back splint H 




IG. Bandages. 


and pads. ^H 




10. Strapping. 


27. If the ankle, moulded ■ 




17. OUed sCk. gpUnt. ^ 




2 A ^M 


L 


-- f '--■• w^^^^^^^^^^^^B 



354 AMPUTATIONS ^M 


BEUOYING NECROSED BOWE. ^M 


1. Scalpels. 


14. Gouges. ■ 


2. atmght ind cniTcd bia- 


15. Artery forceps. ^^M 


tourias with abtrp «nd 


18. Toraion forceps. V 


probe points. 
3. Long and short probea. 


17. Ligatures. ■ 

18. Sutm^a. ■ 


4. Directors, 


19. Lint and salicylic wool. ^| 


5. Retractors. 


20. Sponges. H 


6. Volkmiinit'fl sharp spoons. 


21. Bandlges. H 


7. Chisels, and bInuC peri- 


22. Maciotoah ahaet ■ 


osteum elBTitora. 


23. Amesthetic and inhaler. ■ 


8. Bone forceps (yariom). 


24. Toarniquet ; or, Eanutroh'a ■ 


9. Mallet 


elastic band. ■ 


10. Sequestrum forceps. 


25. Cautery iron. ^H 


11. Lion forceps. 


26. Drainage tubea. ^H 


12. Osteotritea. 


27. loiloform, ^H 


13. Trephine. 


1 


AMPUTATIOK AT THE 8H0ULDEE JOINT. | 


1. Long amputating knife. 


8. Sutnrea. ^ 


2. Artery forceps. 


9. Diachylon plaster. 


3. Fine ligatures, stout liga- 


10. Bandagea. 


tures. 


11. Lint and aalicjHc wool. 


4. Tenaculum. 


12. Sponges. 


B. Lion forcepa. 


13. Cautery iron a. 


6. Forcipreaanra forceps 


14. Ice. 


(several pairs}. 


15. Macintosh sheet. 




IB. Anteathetic and inhaler. 


artery. 


17. Drainage tubes. 


AMPDTATION OF THE ARM. 


1. AnipaUtiag knife. 


IS. Straight aplinta. 


2. Saw. 

3. Artery forcepa. 




4. Torsion forcepa. 


16. Anaiathetic and inhaler. 


6. Tourniquet ; or, Esmarch's 
^H elastfc band. 


17. Cautery iron. 


18. Drainage tubes. 


^^k a, ligaturea. 




^^K 7. Sutures. 


If a circular amputation- 


^^P 8. Tenaculum. 




^^^B g. Bone nippers. 


IB. Split linen retractor ; and 


10. Diachylon plaster. 

11. Lint and salicylic wool. 


20. Round -pointed straight- 


edged knife. 


12. Bandagea. 


^^^ 



^^^^K^P AMPUTATIONS 1 


AMPUTATION OF THE FOREARM AND WRIST. 1 


1. Large bistoury, or small aiD- 


J 


putatiag knife. 


10. Salicylic wool. ^ 


2. Torsion forcepa. 


11. Splints. ^M 


3, Artery forceps. 


12. Bandages. ^M 


4. Saw. 


13. Oiled sUk. H 


5. Baae nippers. 


14. Diachylon plaster. ■ 




15. Sponges. ■ 

16. Macintosh aheat. ■ 


elaatie band. 


7. Fine ligatures. 


17. An^thetic and inhaler. ■ 


S. Sotares. 


18. Drainage tubes. ■ 


AMPUTATION OF METACARPAL BONES AND M 


PHALANGES. J 


1. Norrow-bladed biatoury. 


9. Diachylon plaster. ^M 


2. Boce nippers. 


10. Narrow bandage. ^M 


8. Lion forceps. 


11. Splint to snpport the arm ^H 


4. Torsion forceps. 


and hand. ■ 


6. Artery forcepa. 


12. Bandage. ■ 


8. Tourniquet ; or, Esmarcli's 


13. Lint and salicylic wool. ■ 


elastic band. 


14. Macintosh sheet. ■ 


7. Fine ligatures. 


In. Sponges. H 


8, SmaU sutures. 


16. Anesthetic and inhaler. ■ 


AMPUTATION AT THE HIP JOINT. 1 


1, Lister's aorta compressor ; 


9. Silk and silver sutnres. fl 


or, Esmarch'a elastic 


ID. Lint. ^M 


band ; or, Davej's hver. 


11. Diachylon plaster. ^H 


2. Long hip knife. 


12. Sponges. ^H 


3. Scalpel. 




*. Artery forceps. 


14. Cotton TTooL ^M 


5. Foroipressute forceps 


Ifi. Ice. V 


(several pairs). 


16. Anseathetic and inhaler. ■ 


6. Stout and fine ligatorea. 


17. Macintosh sheet ■ 


7. Torsion forceps. 


18. DrainagB tabes. ■ 


8. A bone-holdBT or lion for- 


10. Gonges, for carious aceta- ■ 


ceps, if tlie bone is too 


bnlnm. ■ 


short to hold bv the 




hand. 


^^1^ 



AMPUTATIONS 

AMPUTATION OF THE THIGH AND LEG. 



1. Amputating knife. 

2. Srafpel. 


H 


Bandaeea. 


Ifi 


Cautery iron. 


3. Bona nippers. 


Jfl 


Ice. 


4. 3an-. 


17 


Macinti^h sheet. 


G. Toieion forcepa. 


18 


6, Artery foroepa. 


10 


Anteathctic and inhaler. 


7. Toarnicjuet ; or, Esmaruh'a 


20 


Drainage tubes. 


ekatlc band. 


21 


Measuring tape. 


8. Foreipreaaure forceps 
(several pairs). 


In a circular amputation — 


S. Stoat and &ne ligatures. 


22. A round pointed knife. 


10. Sutures. 


23. A linen retractor split into 
two tonguea for tU 
tliigli, and three for tha 


11. Diachylon plaater. 


12. Lint. 


13. SaliejUc wool. 




leg. 



AMPUTATION AT THE ANKLE AND FOOT. 
{Sj/me's aTid ChoparCa Operations.) 

10. Diachylon plaater. 



1. Strong liistonry. 

2. Strong aoalpel (Syme'a). 

3. Saw. 

4. Lion forcepa. 

5. Bone nippers. 

6. Artery toryepa. 

7. Toraion forceps. 

8. Toumitjnet ; or, Eamarcli' 



12. Lint 

13. Bandages. 

14. Salicyho wooL 

16. Sponges. 

15. Anssthetic and inhaler. 

17. Macintosh sheet, 
la. Drainage tubes. 



AMPUTATION OF THE METATARSAL BONES 
AND TOES. 



1. Straight bistoury, 

2. Lion, or sei^neatrum forceps. 
8. Narrow saw. 

4. Bone nippers. 

5. Torsion forceps. 

6. Artery forcepa. 

7. Tourniquet ; or, Eamarch's 
elastic band. 



9. Suturea. 

10. Cautery iron. 

11. Diachylon piaster. 

12. Lint and sdicylic wool. 

13. Bandages. 

14. Atacintoah sheet 

16. Anteathetic and inhalu. 

15. Drainage tubes. 



^^M 


^- ^^ 


A 


Ascites, bandage for, 11 




Aspirator, the, 203. 


Abdoubh, landmnrks of, 292. 


Astragalus, bead of, S32, 


regions of, 296. 


Auditory canal, 268. 


Abdominal tnmonrs, 2B5. 


Axilla, borders of, 280. 


Atacesaofaiilia, 288. 


Anllary artery, 287, 311. 


ot spine, 28B. 


region, 286. 


near -wriBt, 319. 




A. C. K miilure, 250. 




Air-bBth, tliB liot, 202. 




Aii-cualiions, 181. 




Amputations, 354.366. 




Araeathatica, 244. 


BlBDAQBa, 1. 


Angular splint, 60. 


arm, 17. 


union, 85. 


belly, 11. 




bleeding jugular vein, S. 


strapping the, 29. 


breast, S. 


Annular ligaments of wrist, 817, 


capelline, 6. 


319. 


eighteen-tail, 24, 


Anterior jugular vain, 276. 


elbow, 17. 


temporal artery, guide to, 268. 




tibial artery, 830. 


foot, 22. 


AntiaBptio liressini, 220. 


four- tail, 8. 


Anus, S06. 


groin, 10. 


parts felt within, 306. 


hand, 16. 


Aorta, abdominal, 300. 


head, 4. 


areh of, 283. 


heel, 22. 


Arch, palmar wound of, 17. 


knee, 23. 




knotted, 5. 


ArterieB, Ugatura of, 853. 


leg, 22. 


Artificial nipples, 165. 


many-tail, 24. 


Artincial respiration, 2S2. 


. piaster of parla, 96. 



^^^^^1 


Bondflgea, Croft\ 9B. 


' 


Ssyre's. 102. 




Bcnltctmi, 24. 


CmAXiAV section, 346. 


shoulder, 17. 




spies, 10, 15, 17. 


physis of, 63. 


starcb, ei. 


Calf, surface B.arks of, 329. 


Btump, 23. 


Cslomel fumigation, 200. 


T, 12. 


Cannula, Sou they 'a, 206. 


thumb, 15. 


Cap for shoulder, 6B. 


t06,23. 


Carbolic add dre^tng, 220. 


windar. 2. 


Carbolised catgut, 225. 


Bandbox eradle, 108. 


Carotid artery, 277, 282. 


BuaUic TeiQit, 315. 


Can's splints, 41. 


Bath, the hot- sir, 202. 


Casting in plaster of pans, 140. 


the Tapour, 203. 


Catheters, 167, 176. 


Bed, the sick, 337. 


passing, 171. 


Bedsores, 183. 


in the female, 176. 


Baaoc'fl sound, 164. 




BbUj, tapping the, 11, 3*5. 


tying ii,, 179,180, 




Caustics, 216. 




Cauteries, 215. 


washing out the, 178. 


Cautery, gaWanio, 215. 


Bleeding, cupping, 208. 


Paquelin'a, 215. 


at elbow, 18, 31B. 




jugulnr vein, at, 9. 


Cervical plexus, 289. 


leech bites, 208. 
Bocket of tooth, 159. 




Chopart'a amputation, landniadl 


tape, 19. 


for, 833. 


Blisters, 217. 


Chromicised cat^t, 22E. 


Blood, transfuaion of, 188. 


Circumcision, 350. 


Bloodless operations, JB5. 


Clavicle as a landmark, £81. 


Baracic acid dressing, 231. 


Sayre's strapping, 61. 




ring pad for, 61. 


Bougies, 169. 


figure of 8 for, 62. 


Boviae lymph, 283. 


Cleft palate, 342. 


Brachial artery, 812. 


perinteum, 340. 


pleiDB, 289. 


Clove hitch, the, 118. 


Brain, position of, 286. 


Clover's inhaler, 247. 


Bread poultice, 219. 


Cocaine, 250. 




Cteliac axis, position of, 3Q0. 


strapping the, 2G. 


Coin-catcher, 185. 


removing, 344. 


Cold injection, 149. 


Browne's tampon, 183. 


to head, 8. 


Bryant's rule, 323. 


irrigation, 18, 242. 


Bulbous ended catheter, 168. 


CoUodion, 261. 


Bursal tomours, 311, 311, 318, 


Colon, position of, 297. 


319. 


Colotomy, 345. 


Buttoeli, surface marks of, 321. 


Compress, graduated, 6, 18. 


Button sntuTB, 231. 


Continuous extension, S6, 90, 



Cotfuioid prooesa, 311. 
Coronoid prooeas, 272. 
Corrigan'a hammer, 21T. 
Coieter's elaatio perinBal baod, 

80. 
Cradles, 107. 
Cranial r^on, 26B. 
Cricoid cartilage, 275. 
Crioo-thyroid membrane, 274 
Croft's epiints, 9». 
Cupping, bleeding, 217. 

dry, 2ie. 
Cnshions, water, 184, 



Eabb, syringing the, 148. 
Bight, figure of, 4. 
Blaatio ei 

perinea! band, 80. 

stockings, 25. 

stirrup, 81. 
Elbow, landmarkB of, 312 

fs of, 314. 



Davky's Ibtct, 1B8. 

Delirious patients, mauacles for 

12. 
Diaphragm, attachment of, 286. 
Digastric mnacie, 274. 
Disjunction of articular surfacBe 

48, 312. 
Dislocations, 113. 
claTicle, 116. 
elbow, 121. 
distinction from fracture oE 

48, 121. 
fingers, 123. 
foot, 132. 
jaw, 113. 
hip, 124. 
knee, 131. 
patella, IS2. 
radius, 122. 
shoulder, 116. 
thumb, 123, 
Distribution of nerrea, 289. 
Domett's flannel roller, 1. 
Dorsal artery of toot, 332, 
region of thorai, 287. 
Double inclines, 86, 

slung, 88. 
Drainage tubes, 224, 239. 
Drawing teeth, 1S4. 
Dry cupping, 216, 
Dry heat, 220. 
Drying starch bandages, 84. 
Ductus ad naaum, 270. 



Epididymib, uwt,. 
Epigastric artery, 302. 
Epiphysis of OS calcis, separalion 

the, 64. 
Epistaxjs, 149. 
Esmarch's elastic bandage, 165. 

irrigator, 243. 
Baaenliala of a truss, 210. 
lar, adminiatration of, 24B. 
with chloroform, 250. 
"pray, 258. 
Bitflnsion in fractures, 89. 
in hip disease, 90. 
in the long splint, 81, 
by weight and pulley, 89, 
Eitemal abdominal ring, 301. 
auditory passage, 208. 
carotid artery, 269. 
jugular vein, 278, 
malleolus, 331, 
plantar artery, 332. 
Ertirpation of cervii uteri, 347. 
Ejc douche, 147. 

operations on, 339. 



Fach, lanilmarka of, 268. 
Facial artery, 269. 

nerve, 270. 
Pelt jacket, 107. 
Feeding by the stomach pump. 



^^^^^^^^^^1 


[ Female, pauing catheter for, 17S. 


Gaa and ether, 247. '1 


' Femoral arterj, 32*. 


Gauntlet for fractxiwd radius 


r heniU. 303. 


41. 


Femur, condyles of. 325. 


Gauze, antiBcptic, 222. 


FibnlB, litad of, 325. 


General roiea, 1. 




German peat moss, 2.11. | 


mark, 382. 




Fignre of 8 turn, 4. 


Gluteal artery, 323. 1 


bandage, 62. 


Gooch's BplintB, 112. 


FingBTH, anrfscB nmrki of, 320. 


Graduated compresa, 5, 18. 


Fiatula iu sno, 349. 


Grtat trochanter as a landmark 


Flannel rollers, 1. 


321. 


FnmenUtions, 220. 


Groin, spica for, 10. 




landmarkaof, 321. 


Foot, laudmarliu of, 331. 


Gum and chalk, 101. 


Foroepa, tooth, 154. 


GuBtaWry nerve, guid* for cutting, 


Poreimn, landmarks of, 314-319. 


272. 


Four-tail lianciage, 8, 33. 


Qutta-perchn, 32, 37, 11, 47, 60, 


Fractures, 32. 


ea. 






cUTiele, 59. 


H 


Collea', 38. 


near elbow, 47- 


H.BMOliRH*QB, arrest of, 338. 


femnr, Bhaft of, 77. 


after lithotomy, 183. 


fibnk, fl3. 


from socket of tooth, 1B9, 


forearm, 43- 


from the tonsils, S42. 


hnmerna, neck of, B4. 


Hemorrhoids, 308. 


shaft of, 52. 


Ham, 327- 


lower end of, 47. 


Hamilton'a aplml, for children, 85, 




Handle for eitending the thnrab, 


jaw, 32. 


123. 


metacarpal bones, 37. 


Hare-lip, 340, 


olecranon, 46. 


Head, cold to, 8. J 


OB calcia, 63, 


ice bladder for, 8. 1 


patella, 73. 




pelYls, 38. 


Heart, area of, 282. 




Hernia, femoral, 303. 


radlOB, 38, 45. 


inguinal, 301. 


rih, 35. 


Btrangulateii, 348. 


tibia, 66. 


nmbilical, 295- 


transvetae ditto, 70. 


Hip-disease, extension in, 89. ■' 


nlna, 43. 


splint, 109, 134. _^H 




surface marks of, 321. ^^M 


local, 202. 


Hollow in front of elbow, 316. ^^H 




Horizontal position in fractured ^^H 


G 


claviele, 59. ^^M 


Horseehoe splint, 73. ^^H 


GaO, for atom acli- pump, 186. 


tonmiquet, 197, ^^H 


Gall bladder, position of, 297. 


Hot air hath, 202. ^^^H 



1 
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J 


water cushionfl, 220. 
How to hold a roller, 2. 


Jacket, strait, 12. 


Humerus, fractnra of, 47, 52, 


felt, lOfi. 


54. 


plaster, 102. 


junction of epiphyaea, 310, 


Jaw, resection of, 341. 
Jejunum, position of, 268. 


Hyoid bon^ 27*. 


Joints, strapping, 28. 




Jugular Tein, bandage tor, 9. 


I 


Jury-mast, 106. 


lOB bladders on head, 8. 


K 


cold injectians, 149. 


Keoatobcdft, 144. 


nHnm, poaition of, 2B8. 


Kidney, poaition of, 2BB. 


niac abscess, 322. 


Knee, surface marks, 324. 


orteriea, 300. 




Hio-tibial band, 325. 


L 


Incline, doable, 86. 




T-flmPBn splint for arm, BO. 


Indla-rabbBT bandage, 1. 


Lacrimal sac, guide to, 260. 






Inguinal bernia, 301. 




Injecting ayringe, 148. 


Large intestine, position of, 297- 


the orethra, 177. 


LaiTngoscopB, 159. 




Laryngotomy, 842. 


Innominate Teasels, 281-282. 


Larynit, catheter in, 184. 




Lasting dressings, 238. 




Lateral r^on of nect, 277. 


Internal abdominal ring, 302. 


sinus, 267. 


carotid artery, 277. 


splints for the tibia, 70. 


jngnlar Tein, 277. 


Latissimus dorsi, 288. 


malleolus, 351. 


Leather splints, 51, 108. 


mammary artery, 288. 


Leeoii, artificial, 207. 




Leeches, 207. 


330. 


Log, surface niarlts of, 329. 


Iodine blisters, 217. 


Leiter's tubes, 8, 243. 


Iodoform dressing, 235. 


Ligature of arteries, 353. 


gauze, 235. 


Linea alba, 293. 


wool, 235. 


operations in, 2B5. 


lodol, 241. 


Lingual artery, 274. 


Irons, cautery, 215, 


Lister's button suture, 231. 


Inigation, 242. 


dressing, 220. 


Irrigator, Esmaroh's, 248, 




by spiral tube, 243. 


Liaton's long splint, 77. 


Irritants, 216. 


Lists of inatrumenta, 339. 


Ischiatic artery, 323. 


Lithotomy, 351. 


Issues, 200. 


position, 182. 


Istbmua tbyroirieas, 275. 


Litiotrity, 352. 



^^^^H 


LivBT, poBition of, 2B7. 








Long apliDt. 77. 


Operating room, the, 33S. ^H 


Longitudinal ainuB. 2S7. 


Os uteri, leeches to, 208. ,^H 


Lower Bitremity, surface marka of, 
321 


Ovariotomy, 3iB. ^^H 


Lnngsi ara. of, 28i. 


^^1 


Lymphatic glands of neck, 279, 


^^M 


of epitroctlaa, 31*. 


P.U.ATE, cleft, 311. ^^1 


of groin, 304. 


Palm, surface marks of, 320. ^H 




Palmar arch, wound of, 17. ^^1 


M 


arches, landmarka of, 320. ^^H 




Pancreas, position af, 299. ^H 


MoImTRE'B splint, 65. 


Paraffin, 101. ^H 


Manacles for deliriona patienU, 13. 


Parotid duct, guide to, 269. ^H 


Many-taU bandage, 24. 


gland, 270. ^M 


Mat«riala for roll™, 1. 


Passing catheters, 171, 176. ^H 


Membrana tjmpani, 268. 


Patella, starch bandage for, 76, ^H 


Mercurial dreBiings, 236. 


back spUnt tor, 73. ^H 




as a landmark, 321 ^H 


□Intment, 30. 


Petiis, amputation of, 324. ^^H 


Metatarsal bone, resecting, 333. 


Perchloride of mercury, 236. ^^^| 


Methylene, bichloride of, 250. 


Perineal band, 7B, 80. ^^ 




PerinsBum, landmarks of, 305. 


287. 


Peronei, tendons of, 306. 


Millboarrl for splints, 82. 


Pharyni, parts lo be felt in, 273. 


Mouth, cavity of, 271. 


PirogotTs amputation, landmatka 


parts to be felt in, 272. 


for, 333. _■ 


parts to be seen in, 271. 


Pistol splint, 39. ^M 




Plaster of paria, bandage, 96. ^M 


N 


saw, ea. ^m 

aplints, S9. H 


N,BVUB, Hi. 


jackets, 102. ^H 


Nape of neck, 278. 


casting in, 110. ^1 


Harea, plugging the, 150. 
Nasal douche, US. 


Pleura, tapping the, 287, 815. ■ 
Plugging na:^, lEO. H 


Neck, surface guides o^ 273. 
Helaton's line, 332 


vagina, IBS. ^H 
Pointa for vaccine, 263. ^M 


Nipple, position ol, 2S0. 


Polypi, starting point o^ 271. ■'^M 
"omum adami, 274. ^H 


Nitrous oxide gas, 249. 


'optiteal space, surface marka a£^^| 


Nose, parts to be seen in, 270. 


327. ^^H 
artery, S27. ^H 




tumours of, 327. ^M 





Poroplastic felt, 107, 112. ^H 




Position of band^er, 1. ^^H 


Occipital artery, 208. 


for lithotomy, 132. ^H 


Olecranon, relations of, 313. 
Omentum, poaition of, 298. 


Poaterior palatine art;ery, S73. ^^M 
tibial artery, 330. ^^H 
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Fooltice, bread, 219. 


Salter's cradle, 68. 


linsseii, 218. 


Sand-bags, 101. . 


muslard, 217. 


Saphena vein, 326, 330, 


atarch, 219. 




Poiipart's ligament, 293. 


Sayle'a plaster jacket, 102. 


Prolnpsraa ani, 340. 


strappine for broken collar- 


Proatata, relatiouaof, 307. 


bone, 61. 


Protective, 323. 


Scapula, 309. 


Psoas abscess, 322. 


Scarpa's shoes, 133. 




Sciatic nerve, 823. 


Pnbea, as a laDdmark, 292, 301. 


Scotch sheet for long splint, 82. 


Pnilic artery, poBition of, 323. 


Scott's bandage, 30. 


Pulley, extension by weight, 90. 


Scrotum, contents of, 302. 


Pnlleye, for diBlocation, 126. 




Pulverised fluids, 253. 


3iicand costal cartilage, 282. 


Pump, tlie stomach, 185. 


Sfldatives, 338. 


Pylorus, position o^ 296. 


Separation ot epipbyais of the oi< 




cttlois, 63. 


R 


Separation of lower end of hnraerus, 

48. 
Septum narium, 270. 


Radial artery at wrist, 317, 318. 


Radius, 314. 


Serratus magnua, 261. 


Ranine vessels, 272. 


Setons, 209. 


Rectum, to examine, 306. 


Shawl cap, 7. 


RBmoving a starch liaiidage, 95. 


Shot-bag weight, 89. 


B plaster of paris bandage, 


Shoulder-cap, 55. 


96. 


surface maris of, 308. 


nwrosed bone, 354. 


Sick room, the, 337. 


bodies from urethra, 352. 


Silicate of soda, 101. 


ResectionB, 353. 


Skull, tHckness of, 267. 


Respiration, artificial, 252. 


Slung double incline, 87. 


Rtslorntives, 338. 


Small intestine, 298. 


Retention of urine, 850. 


Sock, elaiitic, 24. 


Retinoscopy, 1*4. 


Socket, a bleeding, 15fl, 


Reverse turn, 3. 


Solar pleins, 300. 


Eib, roller for, 35. 


Sore nipples, 165. 


strapping, 35. 


Sound, BellDc's, 154. 




Sounds, 169. 


Ring pad, 61. 




Rollers, how to hold, 2. 


Spies for groin, 10. 


varieties of, 1. 


ehoulder, I7. 




for thumb, 15. 


Rules, general, ]. 


Spinal nerves, origin of, 289. 


Rupturetl teiido Achillie, 63. 


Spinea, as landmarks, 287. 




Spiral turn, 3. 


S 


Spleen, position of, 2B9. 


Splint, the long, 77. 


8AL-AI.EKBR0TH gRUZS, 237. 


the hip, 109, 134, 


Salicylic acid dressing, 234. 


Spongio-pilino, 220. 
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1 Spongy.bonea, 270. 


T ' 


apniy producer, 2S8. 




Starch bandage,- 91. 


TiHB, the, 304. 


for pateUa. 76. 




sbeUB tor, 9S. 


Taking off a starch baadaga, »| 


ateraal notdi. 281. 


plaster of pans, 95. 


St«rno - clariculoj joint, 277, 


Tape for bleeding, 19. 


1 280. 


Tapping, bandage for, 11. 


Stamo ■ cleido - mantoid muscle, 


the cheat, guides for, 2S7. 


278. 


hydrocele, 350. 


Stenium, as a landmaTt, 281. 


Temporal artery, 268. 


Stimip eitenaion, 80. 


Tendo Achillia, ruptured, 88. 


Browne's, 82. 


Tenotomy in club toot, 380. 




Teats, 209. 


Stooking-web rollera, 1. 


Testa, strapping, 27. 


Btomach, positiDa o^ 296. 


suspending, 14. 


pamp, the, 185. 


Testing a truaa, 211. 


1 waahing tlifl, 187. 


TeatiB, eicision of, 3B0. 


Strait jacket, 12. 


relationa of, BOS. 


Strapping, 26. 


Tetanna, to teed in, 272. 


ankle, 29. 


Thomas's splints, 134. 


the braast, 26. 


Thorai, anrfaca guides of, 280. 


jointe, 23. 




with mercurial ointment, 


Thyroid tumonia, 276. 


80. 


TihU, tuberosities of, 825. 


riba, 36. 


'Kbialis antiona, tendon of, SSl^ 


testaa, 27. 


poaticua, tendon of, 330. 


nicers, 28. 


Tongue, a.cision of, 341. 


Strictorea of the rectnni, 308. 


Tougue-tie, ta cut, 272. 


urethra, 173. 


Tonails, 271. 


Stromejer's cushion, 51, 


hleedlog, 342. 


Btnmp, eitending, 24. 


eicisiou of, 342. 


Stumps, eitraoting, 168. 


mode of lancing, 271. 


Snbdsvian artery, 277. 


Tooth drawing, 154. 


vein, 278. 


Tourniquets, 194. 


Bnbcntaneoos injection, 259. 


Carte's, 198. 




Esmarch'e, 195. 


Babmaiilliiry gland, 274. 


Lister's, 195. 


Buperflcial temporal artar;, 268. 


Petit's, 194. 


Snparior meaenteric artery, 300. 


Ready-to-hand, 198. 
Signoroni's, 197. 


Superior thyroid artery, 274. 


Supra- orbital artery, gnida to. 


Trachaa, 273. 


268, 


Tracheal catheteriam, 184. ; 


notch, 269. 


TracliBOtomy, 275. 


Surface guides, 266. 


Transfusion of blood, 188. 




Trapezius muscle, 2S3. 




Trephining, 339. 


333, 


TnissoB, 210. 


Syringing the ears, 148. 





Tmsspa, femoral, 212. 

iagDlnal, 211. 

umbmcal, 214. 
TulierclB of scaphoid, 332. 

OS calcis, 332. 
Tnberosity of upper jaw, 272. 
Tubas, drainags, 224. 
Tninonra ot neck, 279. 

removal of, 344. 
Tying for lithotomy, 1 



B ftsiible catheti 



, 180. 



a BilTer catheter, 179. 



UmbUical hernia, SflS. 

Union, angular, S5, 

Upper extremity, landmarlis c 

308. 
Urethra, confonnation o^ 171. 

injecting, the, 177. 

position of, 306. 
Urethral syringe, 177. 
Drethrotomy, 357. 
Urinary hladder, 294. 
Urine, retention of, 350. 
Uterine Booding, 166. 
Uterus, enlargements of, 294. 



VAOOlSAnON, 263. 



VBgintt, plugging the, IBS. 
Vapour bath, 203. 
Varieties of turns, 3. 

splints for the elbow, 46. 



I of hi 



1, 317. 



jugular, 276, 277, 278, 281, 

of leg, 327, S30. 
Vena cava, 282. 
Venffisection, 19, 316. 
Vesicants, 216. 
Vesico-vaginal Sstulo, 347. 
Vesicular, Eeminales, position a 



307. 



a paste, 216. 



Water- can weight, 89. 

cushion, 184. 
Weight for [lulley, 89. 
Windpipe, position of, 273, 275. 
Wire gaotfl splints, 48. 
Wound of palmar arch, 13. 

opeuing in eplint for, 99. 
Wrist, landmarks of, 31G, 319. 
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